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Abstract 


The present invention discloses the new structure with regard to a nonvolatile semiconductor memory 
which can store therein an information corresponding to a plurality of bits. The nonvolatile semiconductor 
memory according to the present invention has a charge trapping layer 4 for accumulating electrons, in 
an end of a gate electrode. In the nonvolatile semiconductor memory according to the present invention, 
the electrons are stored in this charge trapping layer 4 to thereby store the information corresponding to 
the plurality of bits 
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I5S i <D>f- h^S(D^Jffi±lzKS?nt^SS«Jg 

Mies 1 (D>f- h^S(DiiJffi±iz. Mie^ft&ttJs^rn- 
Mies to) ^f- hfesfcMless 2 o)>f- -hvstfe 

Mies i <D<f- h^sofiJEiiz^asttefc^e/SE 

MieSia)^->^f£fcMieS2(J)>f-h*SSi:^ ^ 

ClffsfcJpi 3] ¥S*£tJ5i(D£E±lZiE@2:h/- s 
i. S2fcJ:tfS3 0)re&&fr*idj3. >f- h$g*5f£ 

Mies2a)rssK<DSB25iiseis *tifc*s#«efc. 

Mies 2 a)fg»P a>^25 £SS*KftizR££ U 'fflB-Wjd 

rsxist. 

t r^^ffi5gt4¥S^iemKso)S!^i£ 

53 #iS^^J5tD±fB'±lzKS **ifcSS i 0) 
T»»«K, SSS TO)T^$*KtD4=^0)±25lzieS# 
tvfcS 1 <D4>Fs1SgSBt Mies 1 (DT2«g«K0>5SS^a) 

±w=Sa-*.ti-fc*-i-<D*ss«Jii, Mies 1 (d^iss 

±2$$g&K. tfcfc'tf, ISS1 <D_tSfJg»K0)±2?lzieS 

**ifcsi t^^r^^ffl§gtt¥^^ie 

Mie¥«»HIR0)±ffi± IZIES Stvfc, Mies 1 <J)4>Fb1 

ssss k fc m - *m *s a cdt S5 $e» m le 
a^tifeis&ffiKtiL is<S3S$g»Ra)±aiizigs#ti 

fc, M IBS 1 (D^i ft JS fc f=] - ** & fitl^20)i 
ft£«J&\ MieS2CDT2SJg»Kfc<tC/S2(D^ft^« 
«0)±*|-3KS-d-tl'Au MieS 1 tD±25«»KkW-^ 



ISK0)±25lzfia§*ttfcS.20)^- t^rs 
J£pgt4¥^ieifi«Si:^^iar^.Ct$HS5t4:r*¥ 
£<*iet8£S* 

cis*ib ey ¥JSi*^JS<o^s±izse(s?ttf=si <r> 

TfiMfiSBL ISS1 £DT^Jg«KO)*^<Dj-S?lZieS* 
tifcS T0)*RH$g*3Bt MISS 1 <DTS5««R.a)aSSPa) 
±^|ZSES#n/=S I 0)i«ittls MSBS T<D*fe'Kfi 

i:e/S 1 0)4ft3«Ji;a)J:*=SES £*ifcS 1 o> 
±8Sfil»K» ISS1 a>±2Prg^fea)±S5izKS*t\fcS 

Mie¥^^S^0)^ffi±lzse(S*tifcffij5r6!*K. tsti 

IZK® £*\*:S2C)±*8$&iSBL ISS2<D±5?I6SK± 

a. 

MIE¥*5tt3Stfi<o:i:®±|z, fe^IST^J6Sma)PiSfilz 
MIBT^JSISBIfc Jt tfegft ^«Jia)±S5lzgeiS * n fc± 

CIS#JB 8] ¥^*^0^S±lziE@^tifc^rg 

IS t&Vjg «IR ± I Z IE g j 4i fcS ft 

IS ^ft % ttJi ± IZBE© * ti fc$S t, 

CIS#ie 93 ¥^^StS<D^E±a>-^lz, S-i (D$g 

29 iz, S efcJtlFS 3 O)»088 ^JPJXJfertr 

ISS 3 0)$g»K(D±2Plz >f - h ^£«jtfM-*4 ^ 
X?lt. 

: B4^-haaflMit»« Mies30)ts«K. Mies2<D 

S i O ^- h ^S^Jferf T ^XII t . 

Mie-tf - -K«.«i-jii tm. Mies 3 *> j; s 2 

^fefiST^X^Ifc. 

^S 1 S2 a) >f- (0ISi* ; (bS 2 ajjgs^a) 

B^rel iz^ft mum ^i& tz£m b.*& ta< t h ^ 
ct%»at r*¥S8#iE«3iao)«jg*s£. 



[lifsfcis ,10] ¥£f*£tJ5a)£EJ:lZ. SSL $52*5 
Kl-feflL .B*f-.«tt«Jdi«ttSk WES 3 0)Jg»B$, 

«rfW:t4, ffil£5 3fl)jg»K. WE£2'tiKS0t&jtf 
36' 1 CDiieKSfeST^i-tr", J&2-(D?- hWiJBtf 

MiES 1 Q 7 - -h W 4>&2 <D$g»K «9 

HiL aH'Wxir^-xfSk. 

«E¥»**«soiffi±i=. 

es^rfr^xfst, 

WE-¥UHttttKa>±n±-i=. S4<D»»i«fc£tfS2 0) 

Mtm WlE3S4<J)S6«BR. WEVmttmil'tm 
*S J; ffi&SBSK */t 5 - " V 9? % c fc T\ S 2 o) >f 

fc r 5¥S^lEtSfeS<D33iS:&ift. 
Ciff*?S 1 1 ] ¥!S^«a±9i±1±EB#tiftaa'-i* 

t\ 

^9tt£WE¥'»1tBtSO±IIIJ:-l3EB SMvfc, S 
1. »2jsJ:tf£3 4>mKP : &jd : a\ MiWR 

*fie»2cot6»R(D3ggj|zi2a a-ftfcBMffftJK. 

WE 'tf - ne«K±1ZES* t\tzf - 

CiS*is i 2 ] ¥£f*£*J5i<D3EE±iz. E&tte&t 
*X*I 

B£iBtt-CWS4tS*BlEiQ±liLhi:^ Si, S2fc. 

3 o$gS&A> MMk^teitiTS'X-fiJ:.. 
IStf-Mg&f£CDJ:2SIZ>f- hMffftitttt&tK'Ufe 

z^HcfcT, if- h^&£&*JdiT*X*i^ 

r^x^fc, 

S£^PBllz^ft£ttJl£&riir *X*I t Cfc tA-€5- 

ss» i teJ:e/»2 0)»»R<j)rBii=ES**ifc«ss«Ji 



*tiE*f - >5s»k± izies *n fc^f - h^ts t *m r * 
isasp^^tJMie^^^s^o^^iz, « i o)«« 

15 S 1 OttS&Bt *S3S«Ji«j5fi»^ feet SB3 OlfiS 
[B*xb 15] ¥IS»S*JSa)±ffi±lzES**i7=IHlSP 

isDQi?^cttie¥is^s^0^ffi±izfieis ^tifc. s 

Mie»2a)jg»K0)ajH25izses^tt/z^^«iit, 
we* - h««K± izies - h^ffi t 

cis^ib 16] ¥is*^jS(D^eB±iz, casp^jgfijyr 
sx*ifc* 

ISCH]25^t;MIE¥^lltjSa)^E±|z. SL JSsfe 
j:tf&-3 4)»IMSJIIfc»-Jd.U R9B-l\ SS2fc<t^SS 

B-Sf- « J5»t » fe-Jt ^ - >«6»"kS *\ 5 - 
MIES 2 (DSgSK CDIBrSS '«llK'ttl=tt£ u ^r H i 

r^xnt. 

IS DD55 ti ffilE ¥ S *JS 0) ±1 iS2 S ^ ^ /z . S 
ISSS 1 teJ;tf SS2 a>5g^K.tDrBllzfiEJS **ifcTO*ttJi 

CISsftis 1 8] ¥£f*£tS0)3:ffi±lz. Dd»«JB^r 
^X?ifc. 

ISa5PS#€MIE¥IS^®^<D±ffi±IZ, 55 1 0)$g« 

5 - ± v £r ^.c r% * ~ > w«ira-r 



r*Xfit, 

^sr B ii=*s*«s€fej5fir*xsfc^tt<.fc fc^G 
: Q**!H 20] #»fMS«-attlB±iz: raiifejiir 

I»*>fl 2 i ] ¥KMKtfia±-II±li. >f-r hKttBt 
£*>b7\ IEB*ftfctf-h*SJ:« 
IS^f- h*ffi<J)«BiSPiZiEIS**ifcIH13P fc, 



CO o o 1 i 

SfclEtg^E feet t (DS!5S*»ZM r 
[O O 0 2] 

K24t<D}ftWl t£*d)E E P R OM (Electr ica My Era 
sable and Programmable Read Only Memory) 4£0)^>JS 

siaricfci?; i^<d*juiz 1 h^cDis$s=£iei3t 

IS4 7fiLb0 b&Ltffl-Sttfc-e. 2 e -v h^JU±CD!53§ 
*1 ^<Dt:JM^E1>ri«WaW5S5**lT-L^i CM. Bau 
er ef al., I SSCC95, p. 132) ♦ bfl J U £<D«W«- 

iRTfclzft. b-&L*tt*&a)jEtt#Mfe bS't'ME 

*tt»fb«fl)-iEiiia«ib, *6-izag*Ju±-d)SS« 

PSlZli b fctt* fe'H« Qttlfe'**! * C fc-tt t a 



SffclZtiSSgStlTL^ CB. Ei tan et al, I EDM96, p16 

9. Fi g e) * tfc. 4-*i.l=a-fe'©-feJl/«5Sk bt*Ml 

«i=j6-ar#- h*«o)ffli»z*a*«se*ai5^«js 
tfju«nzta*-.*ihri^ <#si.«sfM5s4 ee i 1 o 

8#) * bfl'U *'*l&.^Jlr«jaO)«ji5Xlil».«|zi. 

sfizs te*5**ai-b=riiS<£»Ktt^-veu *iph.- <d*-; 
7ii:swiT*AiifiWi-arLii. SIZ. EE PRO 
MV>77r^i^ w -co-mi * - fc «iS % if T 
HO* U k Ai$i&f1^I8S ttff -f * ^ v 9 R am 

^vlsi os'3it.iM&i* brii*. fcc:^^ ^^o) 

9-ft4v5 R AM 0)^ ^UirJl/tt h b V * «iS ^> ^5 

tm±*z>. bfcftiox; ^a)^^ y^oisBfi^h 

tt*»IZ3t # & fc <D k ^ T b o. 

coo o4] &&v^+m<»*wmxvja)x*}j : tft 

till tiUftjSo^jiftlzi^T, S!jSTPir^tt*« 
ft-* ft* iU3-^'f «-iESTd^fe'a4B^ft bft» 
U frfl«a.ft*.ft^ Ufe-Jt7f.tt.ff-f !t^y 5 ra 

Mom® r& r ^> c t lisss^ ^ 

CO 0053 

ClS^^^bJtdfc^^lili] *Pg^l±. ±IE^1Slz 

£*trf *ftfcfco)T35 .tt»a-=tiir-«»rfc»e'v 
^ fcf » h ^ a) ts m * §e ti 4w*Ei* ^ 

S ^ Si! r 5 ^Fffi tt¥ yi#lE 118 <DIBJ J3 ^ S fS« 

co oo 7i *nna>*-&izfba)att:tt. 
a^ii^ifi^aibsjas^ispett^^ u ^sits bt=*«?» 

Co oo 8] a»W<D*>6-lzflbo)Btttt* fliMHift? 
[boo 9 3: 



II. *3gEfl<D$5l 0)15 ttl*. ¥£tt£tJ50)£ffi±IZ. >f 

SSi 0)>f- h^CD<iJS±lzKS$ : ^^?5^«©i:. 
5S1 0)>f- h*§&o)<ajffi±|z. BSSttJl^rtLr. fig 
©2*7=55 2 0)?- h^&i:, aid)!f- K«k»2 
(D^-h^fefc^, *§£.ttlzjgifrT**£*iJii:. 

COO 10] *3SEflO)SS2<J)*=$&li, ¥£tt£tJ&0)3EE 
[ooi 1] 2fc#gfE0)55 3<Dt=5&li, ?Fffiigt*¥l£ttle 

$sa-?fc -dt. ^ffiigtt^yi^ieis^stt. ¥^*s«s 
o±m±\zzm$titz% i-oTBBBrit-i:* ssi ot2& 

SS1 (DT^Jg^O)l«25<D±2PIIieS?n/j:S l 0)«g*5 
*tt'Jf fc. £ 1 0)4*Fa1JgSKfcd;tf SS 1 co*S*tt'JiO) 

(J)TS?«8K0)i5iaSfil=ieS?nfcffi^»«Kfc. ti&lg 

«Ko>±»izEB**ik. ssi o)*s.*«efcp-**^ 

fi>&rf*»2(D«eSttJifc, SS2 0)T2S*iSK*5£tf 
3S«o)*a*«»a)±»l=ES*ftfc.. SS 1 <D±*?$g« 

.■t-kB-tr» 6>6 di&ss 2 o) ±.swftiai« t , ss 2 o>±*e 

too 1 2] #3S^0)SS4 0)t=$Sfcli. <Fffi3Stt¥£ttI5 
0>±ffi±|iES*ftfc» i.a>"F««BIRt. 

«g«'Ro)**©j:-spiziea.*tifcss5 1 <D4>aieeiR^\ 
55 1 qtb bink4)BB<d ± seines 2*1 7= ss 1 obs. 
w$ e fc* ss 1 q'Mi&br.is cttfss 1 QBmtftBro 

±»IZKa*.tl-ftSB-1 <D±3PtgiSBIh, 35 1 0)±2$teS 

K©±s5i=sea*+ifcss trt-y- KBSt. s^ttct 

■fcA«U *B&#!»tEttBSIl. ¥£tt£fl50)£ao 

±i=iea#nfcffia«»K-fc. H«iiii±.izKjB»-ti. 
fc. ssi<D«ss«efci^-*ris»d»6j5fi^»2(D«ss 
sit, ss2(D«s*«Ji±iziea#nfcsS2(D±sp» 
mm t , ss 2 <d±bbbk±u:bb **ifcss 2 o>>f - h 

[OO 13] *Pg^0)SS5CD^iatt, ¥g.ftStta±iH 



G¥B*B.ffi<B±flB±l=ES*;hfc. SSI, SS2fc<t£/ 
SS3 0»$M!R&>i9jri$. 9-KBBRfc, SS2 0)$g»& 
0)«&lZEB**ifcBS*tt®fc* -y-HfiWR±l=i2 
B**i7V5f- hBffifc* «>tt<fcfcJi«T 

Coo 14] *BU<D3S6 0)H»U:. ¥*£tt3ltJ5o):£ffi 

±-i=bs * *i ztzwam a&ztz msm 

G¥ISttSffia«ffiJ:lZEB*ftfc. 35 1 fcitf 35 20) 
»ttRA>&x8& 9-kKBKJ:. SS 1 *»<tlF3S 2 0)5g 
JftRa>BI=ES*tlfc«.Mm«J:. h«B"K±l= 
leg * ft tz*f - K*lik, < fc fe A«-T**»B 

t£¥t£*isig«sr£ sctr-fc 
Coo i s] *pgE|B<j>SS7a>Hlfaii, ¥SffcBffi:a>±B 
±iz. ^-K»eK€i>-Lr. Ka*n.fc-5f- h*« 

A.B.L. BarmBK *>*JWI**J:tfV->lFU 
Vffi«0)S*0)±»l=KB**i*3it«fe«¥S8*Ett 

COO 1 6] 

■tBW0)*»0)JBB] ■JUTBaBWiaLr. aHBUM 
fflOJKsiSiKMr^. JUTd>BEB<DIEttl=*it.»r. H- 
3 fcttHtt 0)3» izjaaj - .a fc HIM Vft^ L TL^ 

fe.6BM. OP* ©ifc^^iittSgO) 6 <Dt U mil 

AfeBAHBSHlZ fct»T SL^ (D-t a 0>Mf* ^ttft-tfB 

Coo 17] (SS 1 d^Sfe 0>«B) S1 1 1*. *«*0)3S 

IHtB-«$TttDni?ft ZOy^EU-trJUi. nB-M. 
OSH vyx&vmK* * afcPS^CDS r-QBBO) 

tt. P^¥S^StJS 1 toaffilz^f- KBBR 2^5> 
SSI >f» hBfi-atfBl^&4u SSi J f- hBB^oomu 
■Blzttfl«B«EB4 (4 a, 4 b) ASBI^&tl-d. 
BBBfi'Jl4lM-Jim.««'l>Tft^. *.1 StfSS 1K 
fbK5, SB2Bd!BftiR& % SS3Ji)&iSS2BftR7T« 
*^>iz, 4dB«B4fl)±-3Pl=-ttSS2'5f--> 
BB 8-dSig Ij & BSf-BittJ§ 4 <D<?JElz |*tf < F «5 

^ - +7 9 6i^l7 £*L if 0>tt ^ :H £ * - ^ 

-s-«t9 0)TBd>-pB¥BABB 1 |ztt % ^-t-^BBIZ 
St*.1g*t*ttB*0>n -BffijfcJii Ofc. C<0n-Sy 
ffigfe® T d-dj^BJ=SBr^7i$»lBJS0)n ^BfiB 

4; SS2^f- M6«8fcJ;ifn .+BBBS.1 itftfft 

MBUzttB-Mi 2ft5ISl7^*l^ 

fcSS2/f- hBB8£feCCDB«l 2^j>LT^^^lZ 



Vtffl««lg.^tt«lsajB<Dn -SS&M 1 O fciS£Ftt&Se 
JgCOn + ^£2**11 ITMlfclDD (Light I v dope 
d drain) «SS-«£LT-l**. f ir, 55 1 h^S 

3(DiSiiaJS lzli^?5SttJf 4 tm& £ *u CO) 2 rxo^ 

"Of., "10", "1 f|=»JS*1**« #SIZ, <i 
2 0)>f- KM-8«I-1 > 7- h«£3lz*g£,tf)}gSfrT* 

[Od 19] ^|Z, *f£W<T)t&^ G>&m<Dte&\zmtt 

ffiieis jx * 'J (DiftttMz ^ ia-c{si 27*50 4 £m> riKsa 
«*^'J-fcJl/0>«ia*B31ztt. ^-hGlz^^JE C~1 

ov) wnn.u 'Mi=«?€mr-3eMcii0-4 b 
izi^gr^ k l^od-izme c-8 v) ^jid^., 

UXlAV^ * s.*«««T £ 0)^ 3 iz^JE sepfiDT <5 

.***Jlr*M:F (Channel Hot Electron) 
U C0)Jift'**fiS«.#«e4 b(D^ffcK 6 jZ}I|g^tl 

5. ^ttftlztt, H3|z^TJ:aiz. >j- hGlz*JE-s 

v^ao*. mmxz K u-f vpiz«S3v«pfiDL, 

Soo^HrV^TV^lz^TTteSnr** 3 fc, 
tJKDjS^li. H4izisr4:diz, KGiza^a 

jsraFt^vDizimt (-9V) wuti-u mmm 
siJi 4 b i z f s ^ s & ai r * c t t ii *d ■ i. 

u-f v pt li^fsp izai* rfc >J . - « iz v - ^ s t if u 
■f-.v-D.taA*i»A*cfcflSBi.iisr»- 5. kfctf-sT. 
±ie<j)itt^izfcL^r fe. ^ s t ^ u-f >b«A*i-jft 

Coo 203 #:lz v *pg^(0» 1 o^fflto^felzf^^^ 

ffSEi*¥is.<M*' uo) * %u^jbaita*ac€ri 57^ 
EiQirnvrttw**. ^risisiz^rct diz. 

*aH*@*J5l ±lZ«v8HblZ ^tjT25 h md)>f- hJ6«K 
2^JKj5tir^* IJiDt. P^^SSftSi l £EIZ L PC 
VD (Low Pressure. Chemical. Vapor Depos it ion) &|Z 
Jtynfilfctt P^«^F-7U:3 O On mO)4 

*SfiS> U zj V8»^*i« Lfcfc.- ja»OS*Kffi*5J: x 



C00213 *lz, Melz^r^dlz. y-*fSig*U 

EO)>f- htB«R2%^'£ Lfc% pS2¥?5f«tJ5 1 £ 
9 OOt~ 1 2 O O*C0)Kfh^lilav«*"X-«iKft Lv. 1 O 
nmO)Sl^ftK5^jdT^* f ir, Sl^fb^S 
illLPCV |Z Jt'U' 1 On m~ TOO n rnO)^ fbK 

V Di£|Z J; U»bR 6^ffi|Z5 n mfiJgO)S 2Kfb^7 

Co 02 23 j^iz, (17 jz^r J:3lz, »-2-flMbK-7± 
jZfct jfHL P C v6a&J:*J 8 5 - 2 S O nmttfld) 
V««Lfctt* RIE (Reactive Ion E 

tching) aiz«**tsxv*vtf*f7i>. co)^}is 

- h^es ««r^tkt(ii 4^» 1 >f - hisses 

iZjgjdT^ 

to 0 2 3] Xk\z % Uaiz^r^diz. tS^WftjjfiSlCD 
V5iX««lZctyss 1 ^f-^ffi3fcj;c;^sittl4 

L T"h 5?^feiXL. £o)ft <J)»^fllZ 

C00243 jXiz, 'BQI-z^-T^d-lz. Mmi4d) 
^J^lztt^ K^-lb^^-^9SJ^jdLfem iS^I* 
tftSSjSCDn -+'Sat-flkJI-t 1 iZMtit*. n + Btttt* 1 

1 Ji-f ^V)iXtt«lzj:ys6i >f- hiis, ^s#tt 

STOtS^SiAL, f-^cowijyiJllz^^TjiX tfc^ 
J=6ft5^St4fbT^Ci:rJKjdl^^^ 
Co 02 53 ^|z, p^¥^StJ5l 0)±S|ZCV D^ 
^ fctt 5i£ iz J: ^5^^7t V. 3^ 

- hl&3, 191814, £2>f- >^fc 8fc«tLf.n 

-tf4%tf.7JJ?-y>«4d:diz* SSi»fbK5, ^fb 
K6 t SB-2«ftK.7 % mi. ^fbK6J)K®^3:*Ph 
t.U«Mtf-ft- 1 2^J56f^ ±iEJU#0)fa« 

izgg ^:fc*J5i5a)S«u* £JB£R£S T tttt. iil 1 IZfnt* 

Co 0 2 63 mmitLtLl^hK 1-1 fl)^^ U-frJft 

0)il» 0) c mo s S3 JSX ^1 ^)P*J5 T, R» m#7t ffipg 

Coo 273 *igqfla)^i <D&ti£o>M&.\t<£ti\i. 
*W#©J£i»|zfc«2V-h«8-«l^fco-t; % L 

^LWifi^Ea)^ja»«#fej±r^, a*K *ie^a)Si <D 



siffi oternz- fct x ^ u -ir Jl/ £ n m M o S h 7 V s> *3 
loose] CSS2a)3Sfta>H2Si) &lz % *Ml0>£e 

CDSIffitDfe.^ Sitter 1*11 Oil. *Pg 330)55 2 0)31 

ts 1 fl)*Eir»-t .h-«t»iR 1 3^tr3g2^-> 

4 0)ffiffilZ:|»M«Ji4a« 4 b ffJBrf 55 2 

h$g«K i 4*sj:^sa*a[JB4-a-, 4 b±izi*36 
^- h«£aa>fflffiizl*KfkK 1 6£5> LT?-r F 
^c-r pib-#-»*Sti-i Izfct 

ins r zn^imtefko) n-zi&sim 10 1,. con - 
^fiSgfeJS 1 ocD^iajiztegr^s^WftjsfiScoh *ms 

Vf8Sa£tS^I«fciBJg(D n - ^ajgftii T O fciS^FttMS 
t L7\ >f- h&StSBItfSS 1 *f- ^8S1 3 (T 

$&2>f- hffi&Bt 1 4<J)fSjS?gSP|Z|i^MS«Ji4 afej; 

4-bl=«7«mu «-o»tt.ttSStt -<T) 
4a, 4 p.O)Lvrtlfe*^Si«Ut'L^«U«!Sg, 
(2) mtt'4i CD*65*#SS«irL^*«Efe 
C3) m#«Ji'4-b (D^fti^T^^tt LTl*5ttSL 
(4) <£fiSf&Ji4a. 4-b'ft|Z«?«ittL.TUS« 

?su <D4-p©«iKtEky.f5*. co>-e. 4 t?©«w«"ji4 
afccfctM bis«»*ti-fc«*-©WJii-zJ:'a.rsi;*-L 

"1 0'\ "1 lHZfc*JEE*t*^ Ztz. eO^t'J tJl/ 
-«iS.?l».Sa«J94 a . 4 b ft.*i? *li>fB«A»fl)± 

4a. 4.b-0)**d)S.««ffi|Zttl5U«:L^ Lfctf^ 

tSI8f4a, 4 b<J)^(D£^£|z.£*ii;&:£ 
(over-erase) ttKflk ML tW: i UiflsB^lZJiSr 



'!Sft^t.'U4»T*4. M-«CW4.fr-£«ttM-b:tt 
cvDj£|zJ:^S.Stt6S^a>igiLv^U zjVSftKT« 

tz. ^ijq'VK. *IS*-^ U3 V&rfll/diTfttfSefBlz 
**1Z. SST>f-h$6«Ri 3. 353?- 
MMtti. 5«^U 'T^Mftfe (s I02R) a) 2Y£fI 

js<Dira*«T*t>yavffifbK (si 3N4i) r 

ffifltTtlli. ^«WV«ffcfe»SKJ9a54nm^1 In 
mfgjg (D^» |Z*l vtf - h £3?:i£: LTSe&r s 

fckiL-«^y.3 V»ftK«j«KJPfi35-n rnd)^UZl 

ymit&vn'immz 1 o nrnius^or, jsjs k^* 

IK-PT) »Xfcikt3-d4ltt-tv. Lfc^^TT. iTOii 
[00 30] 3|s:PgW(0^2<DIISia)^fS|z^^ffi^ 

ur fcjti^ ^2>f->8g«Ki 4ii^^«#4 

a - 4 brelO) U- O «»<ik-»tf. .atf-fU 3VK 
T 4|ZAIH^^^^r^>&iSKftK^fflLvm^ 
LTli/ztxIiT i02. T a 20 5. AI 205 V P 

Co 031 3 *:|z N *«W0)»20)^fl5a)JgaSlzf*,W> 

ffiPittx^E u a)i*mz->ivr[*i 1 1 fc^c/n n e« : jnt« 

9¥SAtt.j<%.ij-dDiliailM7ft ^* 'H:'1 nz^r^d 

|Z N ^^»JtlKD* *5A.*^|Ztt. >f-hG |Z7 ^ 8 V 
fiJS. 'l=li--ft>l>II3Vffl«*tl*«Ptfl'U 

|Z)iXr** V^7^1(l)t€i«tf4 a |Z^^ -«i 

Ar^a^izii; > u-rvb, v-^s^ti^tiizepfen 
r^jE^±geo)«^kX*\fii^^ixaiw 
utji/osaitt, mi 2iz^Tct3iz, ^- haiza^ 

JE 5V) ^epjbDb, 77-57- • y/l^MA 
( F N) ^ h -.V* JU*26 S*JJB LT«S*aE#4 a % 4 

b»-&-«r«rftik<c:-.i:-tfT^ti&« ^fc. -sr^.h* 



(Floating) trfctt, F.U>D.ffi)m 

-J*si!JCD*»*«JH4 b(D*a>&4?£5l.$ftOS-d 
l=av-^8-|ZiE«JS«mD-L. K U^VDS59JS«fi 

CO 0 3 23 ^U'feJKDS&iA*!** X^'Ue-JlrtDHH 

hG t pB'*WfcWK'1 T^iZ 1 □ VJlJg^EpJiD U F N 
®ffi7®F«l3.Stt*4e % 4--blZ^AT& ^<D« 
^T-hG fiiJtiiT * <D * «J t J|/ |Z ttfPlB^IZ^ 

[GO 33] ftfeBntf-LttLvtil X^-U-feUrOBtfttt 

sum 

-< t * r * ft » i*«§ ss fcJS is v & ess i z & tv ^ 

coo 3 4] x\z s *f£w<»&z<omte<ntem\mtt 
siat9-€fflL>Ti£ftirs. ^rn 3iz^ridiz. 

SfbHR £*itt U ion rrtflJS 0>55 1 KSg&B* 1 3 
WAIT** «Mtt8S*J(D-* *Lv*> y q.v§gFfblR(D*i 
«lifckitli J VD (Jet-Vapor-Deposition) 
3* J VDaiZ^tVTttfcfcXli#«fiK Tt- P- Ma, 
IEEE Transactions on Electron Dev ices, Volume 45' N 
unber 3, Mar ch 1998 P&80J |Z=£iS S5 1 >f-> 

tg&fg 1-3 jam. cv-fcaizi^yivtefciK** 

«U 5- 1 O nm?|«0)*2>r- -hlWR-1-4.«lj« 

rs* muTJv Djxiz<ty*M«as^a)'j>*u^u 
i st&xi r*. 

[0035] JfclZ. ffl'1 4|Z^r c tdlZ, pifS^S 

*J51 £Elz lpcv :6&lzJ:y n^afci* pS^i«&£ 
50-25 □ nm^lJSSO)*?gat>''J q:>IK« 

-xv?u tf^t-*tt3«2jssr** iffi^r. *f^> 

JKfiSr^J30)p^¥3S^*JS l (D*ffi(D5S 1 <7"- H»Jg 
SS2>f- ; hJg8fB?l 4fcd;tFjS3tfr,.NgS 

co d oe] &iz v in 5iz*r<£3iz, &ftW&mJ& 

jtfO) 7=51)0)^1 T^:tef£?Z>. iO^fSl 1 7 tt, 3 1 

-if- > S&fbffc 1 3 J: tffea >f - irtg«K 1. 5 «fc y fcis 



i-/hi-/fv?r^k^r$. *ig^a)3S2d) 

J6MWDJBSST : tt, SSi>f->&3fbBM 3fc<fctf3S3tf- 
fc, ^^Stt@^(J)/=^ (Derail 7li. IvfV^ 

tvfc^-i > x ^ ^ y o& izs irHF^^tt; 

I0 0 37X3KIZ. 1:1 6|Z^TJ:3IZ, p^^S^S 

i±eiz.l p cv oa-iz iy^ss«BS^<j>SL^y 

ziv^fbte i 8^^^«@^jdi<Dfc«»)(J)^rBl1 7 ^ 
^lzffi^ix^tt^)J:dlzJittr^ ^Lr. HJi7iz^ 
r^dlZ. p^¥iS»^ T±iEISW LTR I ElZJt* 

^TJtt x -/f va«frt«. ^s«sg^(Ds; u^^> y □ > 

^ f bK T« Jdi ? n ^© # «J1 4 a J; LF 4 b ^ JES r 

[Q0 3-8l*|:, [5)1 SlZ^TctdlZ, plflSM 
*J5;1 ^ffilZKfb^ 1: 6«»JdVfett. tg^«t$)ieJSCJ)n 

- SffiStS i o ^JKjdl^ n-^fiSi© to it 4 *y 
5iAI$'#|Z J: y ^-.hiS3S?^5fcLTni^ 

i*fbr^zi:rJKjEiir^ 

C0039] j^tlz. 11 ■ 9|z5bT.J:31z. •Sr->«ffi3 

i 1 tt 4 * VsiA « *Slz «t y ^ - hfg3 <ttf *t 4 r= 
U * a* £ QSfe^JI iz J; ^ T)iA L fc^l* ^ ttfbT 
Co 0 4 0] ttiz, pi^#l5^StJ5i (D±1I:cvdiJ 

sMi ^jStt^si^ r^.5ansr ^ c k iz ± y k 

^ s v y tr-< k T.fcjtf<* ti-^isM- 1 2^jg^r g 
^Jit eAjd'fL ±ieJU^oo^isilzggT>fc^SxSo)iS;» 

jkAB-%tt'£r«i-bc. is 1 oiz^ufcx^y t;w«iS3* 

Coo 4 i ] ttfc. H^lib&lvftS, ii oo).j«tU't 

*(D'a»o>cMo- s ifia-xfi«jfcKa t\ stwtt^ff 

C O O 4 2 ] ^ a) J; d IZ, 0)» 2 Has (D^Sg v 

tt, 4 a fcct 4b^->*ft 3 oNaso 

t *JZii Effi^ttlzjg^r ^ T ^ 5* L ft5 ^ 

"C, t Jlr h 7 V ^5 ^fejO)^ffflfbft5^J&S t 



%iJ€OffiT&*-. 2 ft. tf v-hmy-0)t.J.HB«H:tS* 

CO 0 4 3] *fc % «S$ttl4a^4b0)^^ 
fkfiMQiGai^ H-teSSBM 3fcJ;tf3S3?-> 

KBR1 Sfc»2>f- hfg«K T4<DX.v*VtfSiJ« 

fc<ttf x-^ #v^-raa>niniz J: ^r.sm^jaiT ^ 

Sr^^ tlT. 4ai:4.bttS2<f-^ 
tg&Rg i 4jzj;?.t^&fel=££l=#fl3ti3<DT. « 

nl8it 4 a 1 4 b-Bo>tasfiijflra cstttu * 

Sir, BttBlttMa fc«fc£/4 b|± % y-affifeh K U 

<DJg*SBI13. S30)Jg»Kl .SfeJltfBKBl 6IZJ: 

36»¥a*X^U*»«T&^ «aBBJi-4a*SJ:-tf 
4 b |* h*it£ 3a>jS*5ft>e> *Jl/**S3;fcfalz5*;i£ 

*Jb?jj«M!B<D»« <D*g*5S«tta§=lz <tiT^ * U * JKD 

Btt¥S* X « U £*S«T 
C0 0 4 4] **|Z, tJUW-jSttjiWOCMOSlfg^ 

Mi:n«rjfitft 3<tf&. B*?a>BjS5-f VSttJB U 

[0 0 4 5] (*3Q%flKD&B) *5g^0)^3 

-F-BttKi ■3*2/U3'.VKft:iL $&2>f- h«»IRi 
4 £ U q y»f»t » 3 >f - :Me**K 1 U 3 V 
BfcKI=BcM*Tjlfc-fe®T-ft & JUT, *S5fflo>58 3-0) 

b 1 3 ?>mm 1 s «#m l -eft 

[O 0 4 6] *BH<!)£ 3-d)£j£<0fl£BlZffi&FJI»t£ 

1 >f- h 1 3 r 5* SS T >f— 
1 3JgJsSfSK J V D»i: jfcMttiKIMMt^ U 3 
V*fbK*:*tt-U 5- 1 O n rri*S«(DSS2-^- 
K1 4%JBj5Sr^.|Jt>T» CVpj£|:j;y^ijqvK 
-fbtit£ttft U 1 On m*|jga)3S3<?- htelSBI 15$ 

1.0 0 47 3 &IZ. pg¥SSttSflS 1 £ffi|ZLPCVD 
ail i*J n -SS 3t ft li P BTO«til £ H - 7 L ft 5 0 ~ 2 5 
On mf5J&d)#fSavU 3'VR«*t« LftflK £3fc*r*fi 
WlFlv * V?ttttl=£tJ AS - - u >r- >*i 

y-i«»Atf 'H-UW'VttttW'JdlTSBIBQ-pM* 
SftSffiii (J)^(D»1 tf- hfcSKl 3; 3S2>f-h 



Co 0 4 8] ifcfz. pB¥IS*Sffi:i SftBfcU p£f 

CD^; BfiSttjai^idiOftaOffiBl 7«BjSfa-*v <L 

K1 3^ifSS3^f-^gii 5 J;Uk3j$2>r->$g 
40)lvf> fti* * l* X * V STsft fcfflL* 

rS5 2<f- >rgBR 1 4 0)3535 ££*fttf>lZ<}x y hl-j 

*>?r*e£rrajdjr5* *Pe^o)^3 0)Sa8fia)^ 
s ^ v u 3 vKffc^ r« jsj u s 2 >f - h rge^ i 4 $ 

^ U 3 V£ffcRT«J5S LTL^tD T\ X y * V^fc t L 

rliftl:itUUVBA« : BL^ttJ:L^ fcfc* t>Uqv 
^rtR i 4■la^ftftla■lz.J:■^r■tt■K■fc^t:B^ts*^■« 
lvo)T\ ^2 <f- h56«RcDilJ®lzttKfbRliJgj£fi^+i 
T, C<Dfc«lt>X'i*^V^(J)S*)lttttlSl±r* 5# 
PS) . ^S«Jg^J5fco)ft^<D^rdl i 7tt, 

COO 49] GB4 0)*«!'d)JgB)- SJ^IZ. 3ts52^a)554 

^rftiiffililT^ *ii^<DS4p)^]56a)^tt, X 
€U-fc-Jk%-p.BM6 s h 5 V^^5r«fiJiLftfi«Jr3i 

Bso-l=qs-tFJtM=« *5S^o)»40)^ffia>Jg^iz 
^^)^ffiP8t*X^ U O)X U^JMf BTtt. n^lS* 
Mm* 9d)^Slz» i>f- >fi«Ki 3^j> Ut^2>f 

i1 4 0)N«lZtt^Sai«*4a, 4 bfiijgjifi^i. 
*2^->.»IW 1 4iJ5cfctf«SKjS4 4 b±|Z 
l*» 3 >f- > $g»R 1 Sttft L T>f - >^§S 3 )t>3^ \1*> 
^-•h«3<DBffilZttBfclRl 6$j>tT^ 
^a'-jM^^VS-tfBii&tl. £CDtf^ 
^■-V9-fl)tj(Dnfi^ttt1 QlZli. 

^J§llzigT^1g^«^jg(DP-^ffi:gfeJi2 ot, ccd 
p »BatfH:2 o o^ilJizteiST^S^^sejea) p + 

COO 5 0] ^;|Z. *ig^(D^4<n^B6(D^^lZf^^ 
J5BttX* ; U-fl>»ft|z^nrB-2 1 *5J;«B2.2*fflLA 

S^WBttX-tU^WflHBTjfe 12 Hz^Tctd 
IZ, X%lj«.j|rO>B.»i&*Ml=-tt« ^-KGlZSVli 

s*S»58Bffifcr* # caj.Jt3lZ«E«CPJMlU 



Jf 4 b|Z^?-£>iAT£* V-^^««.fflJ*'*««Ji4 

• l=*?«i±AT-*tt*-l=tt. Hi-^VD, V-*s* 
ti'dtxlzmu r**JEE-* ±IE k A ft® it ft I* <fcl^ - 

Glz&^JE (— 5V) £Ep*iQU f N^2n£*i]JBL"C 

tfc. -7*- hGtfffiSKDjX^EU feJtTttBSftXlv 

[005 1] *^ytJl/fl» *igflfl<X)^2 0) 

>f-hG|Z-.2. 5 

vis*, k u^vdiz- 5v«ii*f-4i¥ti-crtib: : u v 

^ K u ^ v«*fl]o«S*tt S"4 b lijiX 
r** -75, y-^if%ill<D*a*«Ji.4 6iz*#€ii 
Ar*«*iziatK u-fvcx v-xs^^tiizepjior 

**'JE-€ A ft® 'HM <£ i v, 

[0 0 523 ft:fclHin-K UfcHfti; X * Jl/<DlSfraS 

tut v- ^ s h u >r >d ©Fai^ss ft^ia t^ss 
*mo*zzttf=ito*iz. -*-mMt'j>4 a, 4bu).i 

fctfr&IZ -3 TV- J*?JH9L K U-f >fiMi5ftfl)«M& 
jn.r$fe-a)?'ft V-^s, F U-f >DC)i:5£|i^ 

■<t * r s ftMnsstiStiiisaarai iz&ft £ 
smr fti* <tu musm&m 4 a & ±&+ t ©4 -3<d£ 

■©sa&ajraas^lKtora, -«iz, ¥Mt.*«y-?tt. 

* * u t ^ y uh: o)ia^ n®23ns& «£g r fc t 
is^ <o radius* t ur^q-^-s a z^/Yttm 

rass r tt. £ ft* ajsms&^^jdir^Mo s h 5 : v i?;* 
5 £$s 2~ss 4 Qseiffi © j&n£<r> m ^ y-tji/ > 3 v *s 

.(3) 2.3 tt, *5g^0)B5 <D^)5fiO^5g|rfi^^J£5g 

5<D«iis^^rwffiis]T35 *♦ i»i2 3izif,r^3iz, * 

(OS 5 (DSIBfe OSMMCJ: tiU, X ^ U i? Jl/ K 5 VS? 

a^(DMOS>7>^5 (T M~Tr7) 

£3. tt& H)2 3(J)X^UtJl/> 7 ->5>>l$ttBl □ 

h7V'^5T r 1~T r 7 EfcT^T nfi'MO S> 



T r1-Tr 7 |Z O fcPlte:? & 
CO O 54] ^|Z. m& 3|Z?f, U:MOS h3V^^5 
0)^^75^^(112 4 7b^U 3 0^mL>rlttWr^* IT 

02 4 iza r <t d lz. p 1 ±m iz J v D-& 
iz J; U-«a«M&^«yl> * L>-> 'J 3 VSftK U 

1 Onm?ia<DS5ii>f- KffiMl 3^fitir^* SS 1 

0)55 1^- htg«K 1 3«ltST«. t LT12 5 izin 
r<tdlz. cvDSizj:tJ'VU-3VKfbR4WtU s 

- 1 O n mt%m<!>& 2>f - hteSIB 1 4«JBjdi.3"4-. » 
2-j* - :H&&m i 4flgjsfif$, S^«^*5 J:cf K7 4 1-/ 

Kir*. wt*tH-2«i=*tJ:3i^ JVD^iZcty 

^SS«fig73a>4> *LV^!J Zl VftfkK-««tt U TOn 
m?|JgJ)S3>f- h!S»BI 15^T^ 4 S3-J"-> 

*. C0)ct3lZ t,rJ6l fr«WK 1 3. SS2>f-> 
ffiSK 1 4fcd;e/3S3>f- 1 5d)d*i>d>tt<. 

[0 0 5 5] ^lz. M2 7|z^rJ:d:|z. pfi!¥a$-»S 
tJS 1 ±EIZ L p C V |Z. J:*J n ^ .a fcl* P ^Wt^^ 
50 h mfija(D*ISa^U3 VK^ 

>r - 3 *7^*t L T '£ 3 4 x y 1 y ?\u ■£ y * 
* U h 7V ^ m o s > =? y VZ9 : th ? *io> 
V - ^-fiMl:fi ifctf H U^f «U-Jdl T p 
lS*S*fi i oi*ffia>SS i >f-»rJ6SKi 3. *e 

Ji^K 1 4fc<t^3>f- h*e«K 1 5 m£T5» 

[OO 5 6] 2C|Z, (232 SlZ^rctdlZ, MOSh.^V 
WSTf 1 ~T r 7$:Mf$T%vm*?X h l/^7> 

2 2tHL\ ^t 'Jt)l/ h7V^75 W«IT-9illW% 
7i -v h X-y >^ r 17? V^-jftftSS 1 - >K 
ftKi a^J^B.3^->MRi 5cty fc^2>f-- h 
Jg^R 1 4 0)X'^ ^ >^;a-J«ttjfc.*L^fcfl)*MiB i r^. 
c(J)9i7 hX^#VC7iZcty j^^E U tJi/ h7V'^5i 
£j£dir5^*S<DSS2>f- 1 40)jSg«€iSiRtt 

izx-v^v^u «ai&»jfji£jdiG)fcaa)3S6a.i 7^ 
rfr*. 3fc^o)^5<D^j*(D^rii. si>f-hK 

fbK 1 3fe JtC^SS 3 ^7- >{g»K 1 5 U 3'VS£ftK 

t«jss u ss 2-y- h$g«K 1. 4*-^ U3 ymitrnt-m 

JSfi l> TL^co r, X * V ^» fc L t \ttz t xl* 7 v&t 
M*fflL^ia«t-Lv. ^-LiT. (5)2 9|Z^r JtdlZ. p^ 
¥!£tt£tJ5i :£aSlz LP c v D-^lz J: Vt&ttWmtto> 
A 1 vy U ivsttfc K 1 b ^ % «e 0} a) ^PbI 



olzsrJ: d l=, p&¥iS*-&tB 1 £fil=*R,T R I. E 
££4**.tt x * * u * * u ir Jl h 5 y 

rffirii**ifc^fcS«J§4afc£tf 4 b£^jtf^*. 
atfSfc<J7Xtili*M*B0)3S 2 <Q£%<DflggE; km Urs ^ 
too 57] *&w<D&5<r>&m<j>mm\zj:ti\i. mm 

nfiWOS piMO S h5 V^^5ttlZ 

SIR?**. Ztz. **Vtlb>?yVX*2t$jLZfMO 
S>7>!)^5T r J-T r 7 fl)^f- h^ti Slipil -tf- 
IWfcfcdi fsl- <Dft3teXH*5 J?CfK 7 J- v *V 

[0058] (35 6QHSg(D^ag) JfcJZ. *3gEEOSS6 

izs &&Mg.att u°rag^£}E5ifa^ ^uspi-o* *7 

6 (DIM ^^^ieissssumtii # ti tz^ 
JI£1$*^.y <D* %-U«Jbtn-%mTlifBB-. 1*13 2 
IX. *-£M (DS 6 o^ft tD^Sg \zi3k 5¥£ttg£tS$tSlz 

mm # fcfcffi^ts * ^ y <d* u*jirmi web 

Ufcli, PJ - ^ 7± IZsliii * <D? 5. 

[0 0 5 9] (A) a&Htt* %-U' 
l*]3 1 |Zif,r <t.3l^ C<D»6 0)^J60)Jg^|Z«^a[ 
Pitt * tU-fl) J* U t J Hi niMOSh7V 5>>i 3 T« 

t ut. coj^ieiiy ^ ijo)^ %y -(rjufli 
jst i*. p mi* i q^bj: izss t ? - h- 

1 3^/>LT5S2^- hfg«K l 4jfpgl?6n-5. »2 
^- 1 4-0).m:|=IM-»mi'Ji4. (4 a, 4 

b) tfm& * *i4* 55 2 >f- .hffiKJK 14 fc^tf 
«fg4±|zli$S3^- hlgSSBIi 5£jTLT^r- h*g& 
3dWl76n-^ <f- h^*S3 0)feJffi|ziiS$fbfB 1 6£ 

izi*. *v*)\,tm\zm?%nmm)&m<»n^m&& 
3fc ctc^n + ^assfcJt i 1 zti : eirx<r)3km\z\tm*&m 1 

2ft3|ftl7S*l^ 

C o o 6 p 3 asgHIKDSS 6 o^fcQ&iElzft **££l£ 

* * u <d* * y ir ji/tt , v- * u-r vrim 



»■ • »2 0)>5r- KJg»K 1 4 (^PalJi) fc^£/»3(J) 
(4a, 4 b) tfiMl&2*\%* Z0)2 7fl)iSS«l4 

afc<t.tf'4 '.b.i=«i:*-s*« : u ^o)S«ttStt (r) m 

(2) ^SS«Ji4 a CD^fii^^^aftt LTU^tt : 
3L ( 3) «Mltt-S'4 b <D^ft3^^^3Stt 
^ ( 4) ^©£«Jf 4 a % 4 bm:«T%«fil LTH 

Ji4 e-*5<ttF4 b|Zf*J#*ti3fz®^<D«»|ZJ:-DT^t; 

^ L^t^iS^soDairb^^ietfitsiso «o o-, "o 

1 \ " 1 O", " t 1 " IZJ7X5 * -t#«. J; fc, Zfl)^ 

u fejfeflRi-Tna.«rJi 4tt ?r 4ji>^i3»fi^o)±75 

IZ^S T4 <D ^ -P * !Ufifi«+«»-<D-b.& L>ffi*Sli 
Jg4<D^<DiffFJ£lZJt43a5B« (over-erase) liB^it 

**ilziy5fl3S^iz52iir*U-{7^k ^ncr 

S#ttJl 4 li C V ,D^|Z J: ^S^«lg7l CDSLV^ U □ 

H 1 1 & § £ g 1 78 1 * ^ f* *5*=f t£ £ fS 4e 1 65T § ^> ^ 
^ftiifcffilzSBST*** *^|z, SSr>f- he»Ki 

3. »3>f- K5i«Ri 5^>U3V|ftfblK (S i 02 

R) 0)2Y3^Jg<J)|^^$^r^->!J zj.VSfbR (Si 
3N41) f«Bfir*ili, V^-VKfbRMttKffi^ 
n T 1 n mfljg <D^N« |Z5»L^- l> 

mos- U uv^fbK<J)SIKKJ?tt t o h tniimts:a>v % 
■ifiJlh-.>*Jb (dt) SiAfeiiiti^tittLv Ufcdi^ 

*To)SiX*frffii*f*B3o)%jfett(g«j±Yb**i, 
u-tjirO)»iiBfb©'*a6TJ^s*tt».ft*^©^ 
MUM**. 

CP 06 1] ^^(DSSeo)^J^(D^lz^^ffi5eta 

13<0iSJ!±6l±O@6tj^n - ^gfeJil 0^^l7. LDD 
rfcctb^ S2>f- h$6«R1 4tt^SSttii4 a - 4 

brai o) ^ ^E&itr^fts; fc hiwyv zi v»fbRr 
«jd : r4.*:fc-asT»4. ^fc, »2>f^hig«Ri 4iz 

=4»*<D«aifi»*«*tei±-c&4. ^Jg^fbRfc tz\t 

tztXftt i 02, Ta 205 % A I 20 5, PZT, 



lo o 62] 3fc|z, 6 o>mm<r) tefe\z&tt 

iK^r^itpgt4^^'j(j)iifffiiir3& d3 3iz^T 

8 VIM. F U<T VDlzsvfij&S^ft^ftlSpJiO U V 
«iXT*«6lz : ii. -KW'yD. v-*s*-*i?*ilz 

tJlCDSBSGL H3 4|Z^r*tdlZ. >f-hG|Zfi.^JE 

c~-5v) sensou 7 7*>7- j jvfm-t a cf 

n) SShV*J.W5SE**y»UTW*«ii4-Q- % 4b&> 
&*T»l»tK:<'Ck?fi'4iti I «. >f-hG6S& 
gco)^^u^Jl/r^*+\-rL>^«^lzi3: v *-*i»=,(d* 

t.rtttt. jtl^. 57=, pS3#ss*^tfi 1 o^ia fc tan 

*tt. (Floating)- tr*i-iac. F U^MfllMMtt 

^SfBJtO^£«Ji 4 a 0) * fti* 1 #fe < 
lZiiV-X*ffilziE*EiepliD U H U-fVSS5>¥5S 

loo 63] x€U-frHr<D» X%-U*.J.Ufl>$i 
i-iHA F N«63&€*ijfi] L Tf7 d C t T tf- 
hG k p£-#Mfcft|fi 1 fail 1 O v jijssepfiD U F N 

^5sr^ *WMttJe««, 4 bizjixr^ co« 

Hr, *-hQ tfgilT a) X* UirJHz |*[s]B=||Z*& 

coo64i ifcUiStt -LttLvfii. x *-U : ejlt0>&frffi 
u i* . v - ^ 0 1 f -i> ^ >b .© a s a *i * sjs *ai ■ ss 

tstiffiizj; o TV- xtm. f w ■ytmixmv&xifc 

mT*fcO)T& V^S. K U-f;>D CD fc'^iDizv^ 

■fT ^ r ^ a» i±^55fc^«#ti<D^iffl fliffi* izai*i $ 

SfArtUiJau ^S3S«Ui4 afcJ:^4 bO)4^CD£ 

frizzy 1 -3<nizi\,T- 2 bf -i' h#o)tf?t§£iet*r 

cooes] (b) fnettje% : u- 

(i!3 2|z^Tctd lz, 2kPg^0)S6 0)SlS6<D^lz^^ 

JSPglS^ U CD* * U t Jl/I* n 1MO S h =7 *J*JX$ V 
P^¥SS*Stfil O)iB±|Z. E3 1 0)SS2>f-.h«» 

ki 4 6iiSMies^^. ti,r. $&2>f->rgsBn 
4(j)Pi5{Biztt, §31 wttm&tt-wtmm. 



«ji4 (4c % 4d) &tetf2t\z>t)K zomtimt&m 

4c & 4 d ft) h V*jt«SK23£*> LT pS¥I5 
*£tJ5 i o>£S±lzgEg 3 i co^ffi52^ 

tUfcttSte*. S82tf- h$S«BM 4JSJt'Cftf»MI 
J§4 ±|ztt$S 3>f- h5S«K 1 5£rt LTtf- hiS3 
a*!}*'**, ?->^&3<Diffllz|*6£ffclBi e-fcft 

•5 n - ftjkf- 9- 9 CO p SW&ftStK i- co^ffilz 

its * v * jitfwa izmr ^ig^wiftsfijso n - ^js^Ji 
t ot con - sstafeJi 1 o co^iij|zftsr^;gi^« 

»w-n.*aftaftJB-i i ^-^^nco^miziiis^jg i 2 

[OO 6 6] 3jEig^0)^6(J)SeB6C0^lZ^^ffi|g^ 

*f— h»WR.ftS.»2d)-^- ht6»K 14, h V*J* 
J68|K2 3fcj ; c>ss.3CD^- : h««K 1 S?flM.».4u 
^2>f- a: 4coraEi^:|zli^s#ttJg4fl5jgjiS 

*tl^>* C0) 2^O^^«S4c fcj:^ 4 d |Z%^^ 

urti.fc*TWtt-UT-tv«t*«aii, (2> 
4ofl)i.iJ««i.tti;7-i^«i» (3) mitt's 

4d-<D*.fti**€#«-li,rL^«Sg. (4) «!9-ft«Ji 
4 c . 4daiZ«^»j» LTLv*:tm CD4^C0^ 
*-£y»** £<D2-^C0*»*tt«4 c fc«tC/4 d |Zf» 

^^ietfitff$fio"oo". "bi\ "io". "ii"|z 

4jj ? T *Jl/ITO4SfiS5CO±^|ZfeS r ^o>^, 

o)4r^i «».MM-4 a>«? a)ittVi^lz^?5 b 

ttL>* Lfc «»*«Ji4-(D«^0>a?Ffi|Z±i 
JS^S Cover -er ase) ttfcit* tl. =t *llZ<t y^jBSIZ 

liS^^ttu* 57=, v-^«fc K viiiiBl.a>-U- 

ttx ^ ij'ucui'c&a. <imtt-Ji-4-tt-cw'.ca.i=x9 

^ Cfc T. T2?Jg&KcT>KHIZ^S^gl^5SL^^r«l# 
♦SiS^^Ctftir^^feT 8 ^ ^ 57=. ^'Ji^ 

0 2K) 0)2WWtD5il***«r*S'UP'VmtK 
J?ft5 4 n.m~ 1 1 n mMCO^WlZSI l*>f - h$g«K?& 



CDT. fifth V*Jl> (DT) &Afc«aSS*lSlv. Lfc 

ifflfbfc°JfiS t fc£u 
CO O 6 7] 3js:Pe^(D»60)^ffl(D^5g|-^^}SieSy 

%ua>.x%Ufejb?ii. v-affiSfc^tf k u-f van 

0)llltSU:-<D'BA7-n-iatMl-o«tl^ LDDfl} 

»2-5f- h$g»&1 4|i^^S«Ji4c-4d 

H<D-U -9 €KrjtT*jW. itli ^ U □ V&fbBirfli 

tlttTi 0 2, T8205, AI205. PZT, S 

Coo ee] *5g^a)^6 0)^jSficDfeSg|zY^^II3g14X 
^U-TKL ^S^ttJf 4 cfc£tf 4 d <J)T2S|Zh 

s 3 SiESLTL**. h V*JLBMC 2 3 lifift 
h V # U "J V iW* 0)^ U 3 VfiftitR 

Z=fi|J5fi?+l. $r-f t^7^RAM|:S#Stl5TOOn 

J*tta-hm-JUTfcYftttkLU *7=. .3nmfilT(D*/U 
:3V£fbKT*MT:hli< *>y □ VKfb!KBISIRJ965 
1 . 5 n mfS-JR^Me f - h $6»BS U 

h v*JMfi»K.e a*^.r*sBti43ftliJ:-D- 
r«§tf^«® 4izgi« ^tifc^^tt^<?izia t>t c o) 

^ |Zj:^ri995I E0M digest p. 667 |Zi^ * fct U 

CO p 6 9] U tJ,|/0)SI*ia*ttV-^W t fr u 
V- H !✓ W V^fcd) if % * IZ /H T £ frtt 

it is** « m torn m izia ti £ Swr ti i* *t 

miSW&m* cfc<fc£/4 d (D4-?G)S««ag|Zj;^ 

r4-^cDS&^5s^i3^i46if#^^. **vlzj;y 1 
o)tjir2 £v h^<Dtss§£ieifir-ss, 
C0070] £*>iz, akMa>«e-a>sttd)'3iffiii=A9 

ffifgtS * * U fct «MttS 4 c *U; 4 d |ZM.€5i 
ALfci-ttltt*. ii«0)MOS >7V^5 t LrS)^? 

CO 0 7 1] (CO *ffi£t£fc J;tf ffi^lSxlS* * U<D 
5«275;£ 

5KIZ, *5g^co^6 0)Hfl£a)^5l|zY*^ffi^ttX^y 



fc«t^}5#etSj><^y (J)X^yir^0)S!5£*i£^l3 571> 

li4 3fc £Zfm 4 471,^115 2$J8l*r3jUI9*"$* H 
3 57iM^l4 3 It. *58^(J)»6CD§lffiO)Jg^!Z^^ 

2li, 2jsPgqqa)$S6(j)^S6(D^!!gl=a^ffipgt4^^ya> 

C0072] ^TH3 5<is^e;ii4 4iz^r<t5iz, P 

fbKftWS'U 10 nrn||Ji|(DSl h$g«K 1 3^£ 
JKdl.r*. &T7-- taMRl-3BlffflL 13 5 0)71! 

ft ^ 1 J ^ fi£^ S3 ^ ^ \t 7 7f h U V X h T ffl L\ 
14 4 <Dffi5gft^ ^ USdiM (D^ 1 >f- h te«R 1 3 

2?ai=.J:-yB*r*. btz^^z. %i a>^-hlg»K 

1 3ttS3 5 0)7ffiigfty^y^JSli?5Q(D^|Zjgrf*^ 

Co 0 7 3] ^:lz. 13 e-*5JttFB.4 slzisrcfc 3lz. 
cvp*|:j;wy q.VKfbR% pS!^IS»Sffii i ±m 

IZ*i«U 5-1 O nm^ja(T>S2.>f~ h&ISB* 1 4^ 

Jgjdir^ iSi>T j vDi£izj: y^s^«fiS7i<D'J^L^ 

f 'J 3 VSfbK^*i« 10n mf!j6<D55 3--5f — h« 

rttmizizm t % » 2 jjjte/s 30)>f- i 3, 

14, T5Aifejdl#*U B-4 5©IB£tt*-*-y»J«ffifc 

izttsssjfecte/ssa^f- hie«Ki 4, 1 565^*^ 

CO 0 7 4] J^IZ. 13 7 fc<tLFU4 6lzif!T<l:d;lz, 
PS^¥^S*JS 1 ^EIZ L P C V Oftlzi Unit felt 
PS! *tt«J =£ K— 7 Lfc 5 o~ 2 5 O n mfS-Jft.<D^6A 

tvctf- hfS3$?^{?i:LT, 0 3 7 a)7«igftX 

fiHr^^J3fl) p^¥«l*3ltJSl 0)£ld)$ t^f- h»« 

t s-«6EBAttiz-F5-fxy#v^ir** 14 
6 0)»3Et*j<*:yJBJ5»Ji« : r.li. »2>f- KtSISRl:4 

C o o 7 5 ] 5>:lz. i3 B&&.zm 4 7|Z^Tot 5 lz, 
*©S«®^Jdi<D/=^<D^rBTl 7^^J5Sr^). ^(D^fel 
1 7|i, 1 >f- bBHbB? 1 3 t5cttfSS3<5f- Mg«K 
1 5J:yfe^2>f-.hJg«Ki 4©x v#>£«jjtas* 

^SJRWIZ^ ±y hXy?v^r*^-£7fejdJ^*v 0 
3 ecD^fflPgftX ^ y?Krf^iSl<D^«StteJKfiSo)fc«i) 
oo^feT 1 7 *> ic^ji 4 7 coffipgtt^ ^ y^jdm (d^s 
S«@^fiJi<D/=«t>a)^rBTi 7WW-|=3M'arti^« 
.*<D»6<D*M-<D«SSTli. Sl>f- t-KfbKl 3fc<t 



<£lW CO^ral 1711 X**Vtfs«.*JHL*fcf> 

too 7 6] fciz, Iil3 9tej:cfg|4 8|z5nrj;d:iz, 
t>2i*m*WVx 1 ft: £ R T O &|Z ct>J&Hfc 

lo o 7 7] jfclz. [14 ofc,£tf[*|4 gizinTcfcdlz. 

p5S¥£tt£tJ5i:£Elz LPCV.D&lz«fcy^3S«f!5 
jttDiSl^y 3VSftRt a«»SttJiJBjtfo)fciDo> 
£H t 7.fti^^lzs«DJAtti^J; dlzti«T^* t l 

r. i4 1 fe,tc/iii5 oizjf>r«t3iz, psmsfe-sffi 
i£ffilz*t Ltr i Eizj:***«x-ji^va*f7t», 
^ssttfiS73(0SL^^ y p-vffifbntT«flS"*.tifc«« 

«S4 (4a, 4b, 4c, 4d) «'FMi::3BflST &• 
[OO 7 8] &|z, [«]4.2fcJ;Lf[l5 1 IZ^Tct dlZ. 

pS*¥S5*3£tl5i :£Slzi&f£BS 1 e^JBjdi Ufcff*. 
tt&iejgO) n - ^flTSWl 1 O n - ^fiSSfcJf 

7n^«fijSiAU to>ao>ft«afiiz.j:37siA:L 

COO 7 9] jfclZ, 114 3fcJ;£/[g)5 2|Z^T<£3|Z % 

h^3(Diaj^|zt7-r K^?r-il/^^-tt9^J5fi 

fc <t tt-tf-f K * * - Jl/* 1 - tt 9 ST* 9 t LT n 

Co o so] friz. p^¥£ttSfl& i<D:£:ElzcvD 
SA^tt^v5i£l=J:?.rd : v^.7^ zr 

1 ^^jSta^GH^^r^saiir^ctiZcty^- 

*&m v u tt -f f r»j5ti 1 -e-tidr 

1 2 ram. J-ieiU^o)^iz^^/=^sx50)ig; 
.MftflSttST-fcO. il3 1 iz^ Lfc^ffi#ittjX%'J 
£J:c/i*]3 sizm Ufcffliett^ %U o)*^E U tJl/ttStf 

C0 081] <cas- % HftEtLttlttf. S3 1iD<t£F^3 

20)x^ut.jb«5S^j5fifSfc. MffiBK&rfxts; zr> 
vKBgrfiii^tDasf to cMp ssraxft^-JB&ar. 

CO O 8 2] ^0)ct diZ3fe5g^(D»6^ffi(DJK.¥.tl^ 
^S^«Jf 4 (4a, 4b, 4c, 4d) S^fiffi 
3 0)Pl«RCDT75lZ^eSl^lZ^J5Sr *C t 



Lfctf"aZ\ 13.1 fc^i3 20)/f' J*J.bK7V^ 

^ 5 o) - h ^7561 O&ffflfttf °I&B fc "ttxlzJ: 
y. *Sf. i5&&o)^JSPgt£.X^ UfcJ:tflSM13*^ 

y^jsmT^^ a*-, e^h^y<D^ii/ffi«iit**fc 

CO O 8 3] ^ftmf&m 4 Oitt, p 

38¥»*«ffi'i* 351^- hteSBM 3 J: tfSS 3 >f- 
i 5 fcSS 2 hffifSBI t 4 o>x 9 ?V'?iU 
Sfc<t £Fx C^^rai 0)=H» iz J: ^ A-l=Mft r ^ 

^tllZJ:''! ^SS«©4^«:|Zg£(ST s ?^. 
U ^SS«Ji 4 Tallin 2 -5 s - > »»R t 4 |Z J; ^ r 
^^iz^±lz^S8*+i5)a)T. 4««irS4lB otis 
ftffliij&cfctfL*. *^iz, *m«-JB a 4.tt. v-^fi 

FU-fv«W.. ^-■K4«3fcJttf^i-*ilffii3ft> 
e>li. »10>I6»K.13, hV*JWg«&2 3, 55 3 0) 
Jg»Kl SfcitcFKfbK l 6-I=J:-dT35±-I=»«**1* 

o) 4m o« n fcf-iiMis ^tu fc«t e/ jeis 
14^ ^ y sfflmr 4 fcfc>f- h^s 3 o) 

«9a>'6^i-*^l/ffilSl*l&lJ=ffiS.LT3Kjdl : **u ^sss 
&m 4 <J) d ^ ^ 4 ffiQffil 0)25* 0)^Mg&««ag|Z 

ct * t * * y 0)^fti3i#t4i3E isi^a b tz & t> 
L«»«fl)(f- h^75i&o)^?^pm^ rm^r.+i 
11 ^ y»tffl-tt^*^y ^ y-fcj: usa 

Coo 8 4] -trJl/«JSttJi»o)CMO sXlirsaizse 
Si=IteT* £Q)T+ HiS0)*!JS^-rv*ttiBLt5zi^> 

^ffipgts ^ y-te J; LfJE^ta^ ^ y r 
co o 8 5] #i=>iz, iEw*ittj(« fcm^ttj^ 

*U.tt. ecD^^XIlO)±S5*65ttiift^+\T^^O) 

r% tgij^hTft^st^isxis^ wiiBttx*yt 

Coo 8 6] ^Pi^osseo)^^^^.-^!*.. SS 
i <iP — :Hft«Ki a^VUzivMbBL S2>f-^8l 
n 4^£^y ZJVgtftR, »3^~ hriSK 1 5^^y 

S»y pV»fcR, S5 2<f - hJiSK 1 4«^V«t 

ss 3 >f - hjgsK 1 5 to y zi v»ftte 

fe^L^ CO^fck^ll h$fi»K.13ttp 
^¥S»?StJi 1 ^»Kft Lfcl On m||Jgfl)S"j Zj 
fbKT*fJ5Sr^ S5 2>f - hJgSBI 1 4tt J 'V-DiCi 
y*i« Lfc 5~ 10n rh||jgO)^S«6g^O)tgL\^y 
3Vttfl2KT«M-r& $5 3>f-hJSSBM 5fCVD 

aizj;y*i« Lfc 1 o n mj|jg|o)>>y qviSftKr*fifi 
y z\ymmT-mrt L riv^ ot. x y * v i: 



CO 0 87] i%T<T>&m<J>te&) 5* II, 2fc^O)SS7 

Pits y 7± izsra--r z>m ssr o)f 

SnotTWEB. :B-5 4UL *BUd)£7d)3g»offl?B 
■ldfi*¥»*IE«8iSI=»» **ifc«Btt* W0)X* 

u til s 4 o&iztiy * u fc i* , 7±izam* 

tl*fc<DT-& 1-5 3|Z^T^ffiPSt2j*^EUlZ^ltr 
[0 0 8 8] B5 4IZjSTJ:3IZ, C(D»7(DHBC0)^ 

.3*a*TWjriiti-3. t ut, Ldisjaftxtij^* 

U -fc JMB X s li. p5*¥i3f*£tJ5 1 <J)£ffi± IZ h V 

S 3 irf 4 e ftiKS «g£S 

S«Ji4e±|ZttSS4-y i -->»«K2 4^^> LT-y-> 
^S3diaftl7^>tl^ >f- K^^3<DflJffilZtt^ft^1 

tf-f K^^- Jl/^^-tt 9CDT.55co P^¥*£tt^tJ5i <D 
^ffilZli. ^^Jl/^i§IIZ^ ^^tg?FI4^5fiJS0n 
ffi[SfeJgioi:. co)h - §5!ffiSfcJ§ 1 ■ o-a>».iPJIzfifi-y* 

Co 0 89] *P8Wfl)»7 0)|gffiO)feSMlzt<5»*eiay 

Um$W&m<D n - 3g&8t@ 1 O fc JgJTttfosSiJS O n + 
S2ftSfeJll 1'7ff.jdCr/b:L-bDtftB-i«'LTt>«. t L 
r. *f h:BBK:tf:h-:>4JlrffilHK e 3fc,J: tf£ 4fl>? 

tg»BI 2.3 tS5 4>f- hfg«K2 4<J)rB t llZtt^3F«Jg 
4eftiKg#:h*, £0)^ft^«ii4 e|Z^£^« 
U £ CD*ltf*«Jf 4 e |ZfiH#*tlfc«#0)^«Zcto 

tts: u^L^L>fjS^H<DSft^^ieigt5ifi(D "o\ 

" 1 "J=M JS'd -t* %S5SH5 Ji 4 e li c v b& lz«fc * 

^cfc Z\ T^?g»te(DteHlzSrg^gl7mi^7t^ 

2%\Z, »4^-:K86«K2 4€S'U3VeibW (S i 

J?fti4hrn~i 1 h.m«ndi#«.|zni:L^^:Kiit»'Bi« 
«'Lt*«T**- .fc titttVU zrvB-fcKBMBU? 
ft) 5 n. rnd) *> U q • VttftK^agKK'ff I* 1 O n mJiJSft 



o)T\ .ifi«h>*j|> Cdt) &A'fcBB£-:h'ttli. Lfc 

[oo9o] *^o)jg7 <r>&M<»tem\z& zm&ny. 
lo o 9 1 1 &5zwg)&7 onmvtemz&zm&te* 

^Uizfei^t. «a.«t#4 9 a)T30lzhv*^*e»R 
2 3^gES LXt-»i. h V*JlrteMK 2 3 litSM h 
>JV?^-<CKJ|E«89 £ -$»a>^'>j.3-VlfeftdRrilJd 
^^^^'V^ RAMlZS^^tl^l OOn.stiT 

nmiUTtTtllimi^ ifc, 3nmJUT<D->U3 VS 
mf I Ji (D^St iZSLvh V .* J l/ffi «te 2 3 ^ 3? 3! U Z ^IR 
COO 9 2] JiDlZ, 2fc3g9J!<DSS7 (J)SISfi<0fi^lZfl5> 

ffipgtt ^ u tt, m&m&m 4 »iz.m«ux^-«c i7ti 

IS, ii«(DMpS h7V*J ^5 i: L TiAf^ £ C t 

co p 9 31 *iz, *&W(oi&7 vnmwmmz&tt 

ffifgtt X^EU <t C/ffiMI^ ^ ^'JO j>< ^ U t ;bO>$5!^ 
3c«B-ss7!i-SH-8 2fe*tt/li 6 37iMH 7 o^fflt^r 
M-r^ H 5 57^MH6 2ii. *Pg^(DS 7 <j>SI)5fia) 

Co 0 94] .AlTBS'».ls.J:£fB-o-atzniirJ:.dJ=. p 

itm^Wi 1 O n-mflAO>B 1 -5f hfg»K 1 3^£ 
J^jdir «»BttB^O>'j« * U 3 ViSfbK (D*i« 
iifct ittt J V D&T-1io. 56 1 ^f-;b$6»Kl 3tef£ 
fb. CV baiZ<ty V a| j ; .3!VBfUR«ii8ll>. 5-10 
n m*iJgO)3S 2 <f - hteiiR 1 4 ^JgjdiT $S L» T J 
V D&IZ* -ij-ttltBWbA^ *U"5/ 'J 3 V^tK ^A 
«L. 1 0nm||jgd)^3>f-hmete15^^rfr 

CO 0 95] 5^|Z S B-9.G-4S«fc-{m-0 4|-Z-qirJ:'dlX 

pB¥t»ftB.ffi.i £ffilz l p cv D^lzi y ciB.A fcli 

PB7.MB« :1 s - 7 Lfc 5 0~250n mfiJSO^JSS 

p^jsi.tiI Bit«'« fe«t ± ? >9txte-i = <=t y /i5r« 

r^«(0 p.'B¥.B»B.ti 1 o)£ECDSS 1 hffiSK 



.13. 1 4fcJ:cfSS3>f- KffiSKi 

5«ESdttizi^-rx."> (U6 4tDffipe 

air*. 

[□0 9 6] fclz, H5 7|zif>rJ:.d=lz. 7a9BSjC% 

j*r*. c-o)TO.*«e«j56a)'fcfi&fl)ffiiai. 7-ij. ssi 

hBfbflft i 3»J:tf».3--5f- hMSK'i 5«£yfciS 
2 >f - fte&Bt 1 4 a) x v * w&m&± z HX -j * v 
?5MJflUTS-2 >f- 1- 4 d)jBga-satR«ir^ 

hXv?V.9r*CfcTBfiir*-. *#2*U!<D$S7 0) 

mma)mmv\t. ssi -y- >isfb& 1 3*sjt:iF5S3>f- 

hte&K 1 5 £S> U 3-VSfbBI7ttJd U 55 2>f- :Mg 
^1 4t^ijq VKItKT.Mtr'L^O)?* x^* 

^m&&m&&f$<» tz&)<i>mrsi 1 7ia. x.-j/*va 

«*ffi-l»fc ■JivKw SlZ^t H F 

* U fc77^7H5-fl7? V rfe J5fi U IT 

Co o g 7 ] &|z, b 5 eft £ztm e 6lz^T<fc 3 Iz. 
pB'¥a»StSl^«fc.i:iLIX-FiTdS:lzJ:iJ.rzat« 
h V* JHttt.ttS' U =l VBftK 6>S Jtf 5 h V$JMMK 
2 3.«&«T*. :hV*JW8»K.2 3jgj5Sfi % 
fc^iS 1 ±ffilz l p cv D&lz Jtum»ttttft-<b£-l* 
VU'3V£ftsBi 8 C(J)B=f, &&&&&& 

SSOfz^O^tSt 7ft3*;iJ z| V»tR ISlZio 

ttx%-u»jdmtrtt. P^¥isi*stJ5i tfinizw.-LT 
m^-uavMbitT BT»j«sti-fc«a*«e4 (4 

a> 4 b) =£»jtfr*U £<Dl& 'B6 7<D'm&X%U 

£fbBI 1 8 |±X y * V O *tl -tt-CU 
[O O 98] □ V^fbBl 1 8J)X 9?'V£ftl7flL 

p^iS*S4J5l ^ffi|Z^U Zj^»ftKS*ittU, J54 
-if- HS»K2 4^jgjdir^* ccr, B s-g-67iOB 
lix^E UferifiM-® £ 4^-hje©B?2 4|*R££ ariv 

*. £d)B-£& ©6 7 onsets* ^ u^jcy^isi^TTr 

*i« £ tifc s 4 ? - <h$e«Rft 2 4 s x y * v ?r 4 n fc 
Trim*** 

[0 0 9 9] ^ H68|zmrj;5iz, pg^^tt^ 
tJ5 1 ±EBlz l p cv b-£ IZJ: y n55!2 fcli trKFhM' 

*ittr** tLT, S3felSWteJ:c;x-i»?v^«Wlz<t 



emitti 4 e J; z/SS 4 >f- h$g»K 2 4 %g effi^ 

ttizK5-rx**vtfr*, ^fma'x^JMt 

Co 1 00] JXlz, 16 1 t}J;cfl6 9|z^r<tdlz s 

r-n-H5FM*«aX u ^om^saiiiz^orjiAU 

CO 1 01] ^:lz. 16 2&<£Vm7 0|Zjf>Tct5lZ. 
-ir - b 3 <j)iaj^ iztt >f ^ -JU J*'*- it 9 

n *^8ISC&1 1 li-f^Vs4A«*lZcty>f- h^^3 
Co 1 021 JfclZ. pB#Sli»«lfi't O^ffilZCV Di£ 

afctt^^^^aiz^orSva^V. qv^ 

Stfii *?PS.t»ffl^Tl*ftIlT*C'tlzj:y^--:K 
*i*3*>J:iF'=n + BlB*«.'i 1 ^ti^tio^miz^ffi* 
MVW KT» : J5S**l*aM 1 25ifiSr^). 
til 2jgfi(j^ ±SBJU"»-<0ffl«lz«^fc*Sji5<DiS« 
A*B«B£TtlH. in 5 3|z^ Lfc^KBSX ^ Ufe 
J;tF|5| 5 4 iz^ t,fcffiP81* j><^£ 'J(D^ -ETU « IMtAm 

Co 1 03] BA-a'Ltt j Utf. 115 a^^cf ils 4<J)X 
CO 1 0 4] *Pg^0)S5 7<D3lBfia)te^r.tt. &t+f- 

h$g»K 1 3 ss- u q ymitm, % 2 <f- h $g@K 1 4 

*V»J UV^fbK. 3&3>f- hJiSBU 3«vU 

VBfbBL S52^->I6SK1 4^s"JzjV^bK. $5 
3^f - 1. s.«.^U 3-VBfEdR.7flUI U tfcR 

IK ZO*g>£tzh:X\t* % 1 b&mk 1 3li p§^¥ 
a*S*JS 1 ^»Kfb Lfc 1 0 h m^lJg 0) V ij 3 VKfcR 

rwair*. 3B2^f- 1411 JVDSiZcty* 

fit h tz 5~ t p n.mtSftXD«»-Stt£ft ®15 list U 3 V 
^fbKTM^r^* SS3^- hJSSK 1 5li cv D&lz 

y»itt Lfc 1 o n miijgov u n vKfbKT«rfrti 



^'J HV&ffc&rfllJdiU 35 2-7"- htSSBSi 4£f 

life fc iittU VK'A'«JHt«titt JtL*. 
[0 105] OSS e *i J: if 87 0)36660)^^ 

li, ^ffpg14*^yfc<fctflS38t4j* ^IJU)^ *»J irJbtt 
ttlznS^MO s h5 V^^^rfllJSS^ti^Wlz^^rlK 

U-feJLT.* -d Tfc&UCfc life* C(D«^ 
Co t oe] GS-8ii)£ffi<DX3&) sfclz. fcPgEWOSS 8 
±lz£|g|z 1*254- Lfc 7 □ - ^ Y y Of - ht#5£CD 

(S.Ogura, 1938IEDhtp987, ^§^§^57 8 03 
4 Ld j: L#fii»D, C<DJ£3STI*, 7n-TO 

tffc 5. *pg^(J)»B<D§lfficJ>^!5gii. Mitt 7 a 
"Cx 5US*$ ^i^l± ^ ft ^ Z t 7)5 T ^ t, 0)T ft 

J« 4 U <DX U t ^ttJS^SirWffiil 

SS2>f-Mg»Kl 4<DS^|Z:i**gS£ttJg4a. 
8l4a t 4 b±:|Ztt»3>f- hJSSKT 5 £j> LT<f 

- h*.S3ds»l7^ti-S. h^fc 3<J)fiJffi|ziiS$fb 

SfcJ§ t ot, za>n-m&&m TO(D*Hajlztegr5;S; 
fcsfcjttf n +gjfffi;sftj§ i 1 ^tif=tio)^siziiis^l© 

12 tftt-irafc*. 

CO 1 OS] *&.|Z. *Pg^0)S8<0SlffiCD^fSg|Z^^ 
85^2 S.IZftSS 6 tfagrl^fc** £0)&g2 6|Zct 

y; p 1 i*i <d*it os&aLTjfa iz«s*«ji 



17 (D;jE AfcftS tfl&± r -5u 
Co 1 09] *^W05B8C)^Ma)Jg^|z^^Fffi#gt4 
jc <DX % U * JLr tt, V- J: U-f 

m<Dn #£2figfcJi-1 17Hjdbfct.PDHaWLTU 
f- LT. 9- : hMMKtf&i-?- h«fi«Ki 3 (T 
Jf) . »2-5r-h»»Rl 4 (cfl&U9) fc«£tfSi5 3>f- 

:Mgirai 5 (±ji) ^e>«^3Ji«JiKT«i^*ti. 

552-7'- hlSSBS 1 4<Dffiffi3lZR«tt«l!*J94 a-£-J: 
CM bjENBrfStl*. Ca)2TKD*tft3ttJi4a fc<£tf 

4a, 4b(DLvr^t > ^T^S«LTTlvttL^^, 
C2) «Mtt®4 »0)»MT»K'l>TL^«a. 

(3) ^MS«Ji4 bO>-*M?«Btt-tt : C^«E-IEL 

(4) *SS«J14 a. 4 bttlZ^^^tt LWfttt 

a *5J:C/4 b!lZ«}#**iifeWO)«JS!l-=J:-DT* l;^>L 
5lMiS^i!iQ^ffc^?&lE1fitS3S0) "O 0", "O 1 \ 

"10", "i i m iz»jc#h^. caxjreuejjr 

«»grl«S*«Ji 4 a . 4 btt^^^Jl/^J§ji«gSetD± 

4a, 4 bCD^^CDStttt^lZtt^L^L^ LfcZ)5^ 

4a«tt-JB'4.a. 4 b(D^T(Da'FSIZJt^ii;a^ 
Cover -erase) IJfi&lL?^. ^ 4llZ J: HJiSiS^ iZ^lUr 

m* X ^ U 4En-T .»-^« M-*ttJB 4 a 4 bli 
lZ^^$^«r^ Ztr, T25|g»KO)KHlZSrS^S 

«aT«9* *6-i-=, 551 ?- hre»Ki 3, 553 ?- 

f$fi»Ki 5^U -q-vKfttt (s i 02BO <J)2f^i 
Aa>M*«#T%V?J.3>flfbK (Si 3N4'K) X s 
mmttWt. *AS Zi;V»ftK«ISKJ53tp4n.irr-1 In 

V^fbK<J)^H^J?ft 1 0 n m(S|/^r, iSJS HV* 

lb Cdt) -»XipM»tittL-v« Lfcfii^r, ^^a>j± 

Co 1 10] *5g^a)36 8(J)|gse(DJgf5llz^^}5Pgtt 
^ * y cDx^e'JHr rtt . v - >wm ^ J: K u 



tftafi L Tfc <£iu 3S2>f-brg*SBI 1 4l*«gS«ttJi4 
a- 4 bB<D'J-S«friL*"*lfo tz iLK V J □ 

tTlif:i: itfT i O 2. T a 20 S v A I 20 5. P 
[0 11 1] *5SW(DS5 8(Dllffi(DJKagrtt, V- * 

d>-*0)*lZftl*TfclU>. ft\Z % 1 fcf^ h#0)tet§£ 
Co 1 1 2) *lz. *|g^o>S5 8(DlgBfiCD^lzY^^ 

Iz. j*^UirJl(D*£iA*i#lzii, >f-hG|ZS~8V 
IIS. K L-f VD-l=4~svfS*«**i¥*iep*D U V 
-J* S^JgifeT C0)*td iZ^JE^epJiD L, 

(ch e) wf*^ t-^v?j«flj(DTOas«Ji 

C t 7* (DSfeML^fel IZ^SS« Ji 4 b lZ&S L TU 
iI<Dfc«MZ, ^?S5«tt/i4 b|zwr^^^a))iA5a 

HSifctfT^* V-*M$£)a)*S«ttJi4a|Z« 
¥*&AT'*tt£lz& % V-^Stfttfr 

tj. x%UtrJl»4)SH£-tt. 17 3lzsrJ:5lz. 

GlZa^JE ( 5V) «Ptt.U 77^7-' yjbK 

'WA (FN) B>-V*JL.««HB^?«9.B{»-4 

a. 4 iiA>e«T«n»iic< cfcrfTfctv*. ife ? 

- h*§fis3 tffc&a).* ^ UfeJbTtt* **v71i*«t&Iz 

ftTZ*. V-^S, FWVD-ttpSS** 

1 &-B4tt trtvtfian 3 fc, P^¥£tt£tJ5 
iO)*&tli*tt*S«E* : K U-f VDlzepJiaL. V- 
*S£;Sj&^<5 (Floating) fcTfttt; K U V D<1J <D 
^£33S«Ji4 a-O)**)^^^! £8K ;ii:fc°JSST& 
V^^-sfll'o>mffl«Uf 4 bfl)*3tP6**«|:&fe 
<»*lZl±V->l-SlziETO«ntt- : L. K UVD^53 

CO 11 3] 2fcBn%'ttl>ttL^ X*y : 1rJba)te*ai 

mkmz* t> rv- anm. h u-r v.*#3i*«a)^5tEfe 

^ 7 * r * ft» l*^iffifE8t!l£(D£!Jf| ftiSPS iziflti £ 

BturftttJUA *S*«Jf4 a*jj:tf 4 b(j)4^a)i 
ttttrElz J; ^ 74 ^<D-Ktt-*«ftfiiiMtt-0fll& *u *■ 



tilzj;y 1 ^0)^)^2 kf-y h£0)t&$g£ietST £^ 
Co 1 i 4], sfclz, 3k|gqflcD^8a)^Bfi(D^^lz^^ 
fSMi$*^UC)*^UtJl<i)iSE75S£l*l7 47bS[le 

2^fflL^sftwr^* iri7 4iz5*ri"5iz. 

-V275, p^¥£tt£tJ5i±lzJBjdir*. *L7V 
17 slzsr^dlz. fc-fcjtttR !■ Efclzj;,*, p£! 
^i^i^i^fV7T^:tr, BtS2 6^^ 

Co 1 15] &|z. mi 6lZ5?ri.dlz, p3*!¥i5*£ 

U 1 Ohm*ijgO)3Si >f-h»»Rl 3£H*rfT** 

^sstt&i* o)'h * is^ u =i ymm life t ^.^ 
j vo^rf7d* 3BjdflL cvd 

5£IZJ:y^Uav»ftKS*i«U 5~1 0-nmflJRO) 
»2>f-hJg«Rl 4£JB Jt diT*. ISL^TT J VD^lZJt 
y«l»S«(fi*0)'> *L^> U Zl VSftR*.*t«"L. 1 o 
n.rnjijefl)SS3^f->$6»fl»1 5$^j5tir^. 
Co 1 16] ^|z, 17 7 lz*rJ:d-|z. p^¥?5^S 
*JSl iSII LPCV casTZ.J:U-nB.2felX-pBI7M«i« 

Lf=5o—2 50 n mfijeo^tsa^'jzjvres 
•ffi.3%?-^-at ltv- ^jiaas j: u<r vomit 

J^sS r a) p S¥l3£^StJR T 0^ffiO)S 1 >f - >S6 
SK13, ^2>f-:hlgSKi . 4fcJ:.tF»a>f- hJg© 

CO I 17] JXIZ. [5]7 slz^Tctdlz, 4MI»-Ji^ 

jdd>fe«)4>aB:i. 7^n. 7i*. sst 

>f - iKBfbiR 13 feii/a-a* - h i 5 jt'y fe» 

2>f- hJi^fel 4'(DX.»^iW*tf**L»Xv-5Fi> 
{7i« ^fflU T5S 2 >f - > (g^R .1: 4 d)a£3l SiStfWlZ^ 
± h'x->-^v^t^C tT^J5fiT^* 2js:P2^a)^8(J) 
nf&<»te&.T-\*. » 1 hSfbK 1 3fc4;tfSS3>f- 
h5g»Kt 5^> !J zjv^ftKTfllfiS L. 35 2^- he 
«K1 4tyij"3 'VKftsKTBJifL 71-^0)7. x-v^ 1 

fc, Ji3Kfijil cb^- «D (D^Pai 1 7 li, x v * V ^» 

kJflLvfe^-± v h x v ? V iz« x. T h f JtfXS^e 
*f jfttfflivfc-?? K i v ^V^T^jsJI LTt, 

CO 1 18] J5clz, 17 9lz^r,tdiz. p^¥*5^@ 

*js 1 ^toiz l pcv d-xiz ity-aia*tt6s*o)e;u* vu 
^VBfbRi: 8^^s^«Ji^rfa)/=«t>(D^Pdli 7 fti^ 
^lzs^5A3^^J:3!ztittr^ ttr, ilsoiz^ 
r d iz. p S¥SS««*JR i £Elz*f Lt R J e |z £Z> 

**ai^y^«mv *»*«*7^<D*t^'U 3v 

a fk'R t« : js8 ?n fc«SS«Ji 4 a J:c/ 4 b jdr 
[0 119] ^ B-8-1.|Z$r£3JZ. PaWttt-Ml 



-^ffigftig 1 O^tetfiT*. n -^ffigfeJf 1 o\t4X*J 
&Attf8lZJ:ytf->*ffi3£-7;*9-fc LTnS^ 

Co t so J -Scl=. me 2|z^T<i:3lz, >f-K%S3 

W8JiB&<0n +3ai£i8tJi 1 1 «»AS:T^ n + 5S!ffiSfeJg 
^ * - Jb* t - 9 « 7 ^ t L t n gi^tt & A 

CO 12 1] &|Z. pSWMSttStJS 1 (D±m\zcy dS 
^®3*5ct2/n + 5^fl3;gftJg1 1 t-ft f= ftCO^ElZj^ffiL* 

m i ztef&'iiks ±ieiu*fcr)^isiizss^fc*sjc(j)aii& 

CO 1 2 2] BOTttLttCttf. §7 1 QX^'UI; 

J&tfiX^ S2&JBdiX*i; Av5>^-f^ aVRRJKtfX*! 
^coil^co cmo sKSXflSjESfcllr. BRIKt^fl 

[O 12 3] £0)ct3 : lz, 2tcPeW<DSS8SlffiO)^T 
It *gft£ttJ§4 a ft-itcM b*?- h^e3 0)PiaSfia) 
iz^ese^ * L fctf 

* y r a fc* e y y ajHr wa» 

CO 12 4] $Si«i4 a fcitCf 4 bd)^^^ 

sssbs 1 s £&z?^.\*tm&t4<»£v*yv&mm 

J; X y * V>7B=f r B 1(DPIfi5|Z J" >tSKll.»7# 
ttllZiy, ^i«®4afi,t^4 b^fctfrlZfig 
Sr?^ IrLZ. MMftJB-4-a fc4 bli362>f-h 

isisbs 1 4 iz j; ^ T^ftizss£iz^ai 2 tv^cb ^ 

ftSttJH 4 at T4*B©ffiHftJmiiE£&-ttli. * 
*lz. il5i«f 4aj3J:i/4bllv-7fM HH 
VflM. ^- K«ffi3fc^tF?^^vji^^6H:»:i <0 

rg&fK 1 3 *s<ttf 553 cojgfsifc i s. BfkfK 1-6 iz<£o 
rs±-iz»»*ft*(D-7, *ttwmttofi-ft-fca?f« 

b li >f - h odMg a** * * 4jl/«SJ3*iaizsg^ L 

fid * tl . 3&«J1 4 a J: 4 b (D b % CO * f * 



[O 125] ?ibl = . -friW«iSBtii»0>-CMOSXeT 

ssiz^iftorasr^ *cor, k^co&ks^v^jb l 

[o 1 2 6] tLt, *?£M<!)&BO)&teo>m*iT'\t. 

mz&hm o^5i A5»^ ^6i± * -e ^ c t ^ ? $ z>. 

CO 1 27] (S9(J>^Bj5(D^fig) !SIZ. 2*^0)559 
CDSe^(Dflgi5MlZotvriK^T^* 3jsi£^<D^ 9(J)^JSfia) 
J^ngli. ±ieo>»aa)^fifi(D^lzfcL^r, M7 ro>m 
S#ttJi4 a k*SS«Jl 4 bra1IZSe(S^/z^2 0)Jg 
*SBil 4***t-L. 2^)(D^iHS4a fed:y4b 

»9 (DllffiC)JKag|zm^^ffi5g1S¥S^>5 ^ UCD^^U 
«Jg4a, 4b, .».J:tf3S2C0««|Rl:4.|Z*;tT; ^ 

Co 1 28] ^iz, *fg^o^9<DSD5fia)JK^!Z^^ 
ffilitex* U cox UHr HoWtt&im 8 47!>M Us 
9^^L>T1M^^^* ±ieo^8C0^JifiC0JKa§t]S3^ 

t t6i 8 4 iz^r «£ 5 iz; ^ 2 5 im& 

i=l £8 q 7 5r h 'U t? * : h £ - V « 7 p 5^ ¥15 
»StJRT±lz^fi6r^. f- UT, B-e 5jzijirJ:dlz, 

Co 1 29] fclz, Dselz^Tctdlz, p^^^S 

U t On mjfUSCD»1 ^- KJgSK 1 3^^r^ 

J VD^r-fTd. *i:^rtWH 3jfejsS?$; lpc 
v .b&rz:j:umtffittAa>s-Li2?ijj t 

5~ 1 O h miMmJ&S&t*. ttL>T J V;b2fe|zJ:y*S 
tfttMAa>^-»b^ U u v^fb^^*i«U 1 O n mfi 

JgCD»3>f- hlgSKt 5^J5Sr^* 

Co 1 3 0] JXlz, 18 7 !z^rJ:d iz. p^¥Ui*3l 

ffil ±EIZ LPCV DiilZity n^Jfc fctt P^ttfij* 
¥-y Vtz 5 O- 2 5 O n mflJ8<D*lttS> U Zl 

J^jdr^*3 co pffi^SE^Stfi 1 co^fficos i >f- ht6 

» fR 13, U Z) v^fbK 1 8 fcJ;cfSS3^-> 

i 5*fiE»«tt-t!K-^xy?>^T4 # zzt;1 

Co 1 31] *riz; :Be-e.|£jnTJ:M=. p3»a.*S 
«S.1 ^Elz^fbK i e*W,f£\,tz&. i&m*w&m<»n 



[0 1 32] fc|Z. H8 9|Zif,rJ;dl3. ^-Hi3 

tt&ssjscoh *si&flwi Tssar^ n +s^ts:gfeii 

1 1 IJ W 4 1, VilAtXtt.lt «fc y *T - F Vtt 3 £ ifctf tt -f F 

r?e jests. 

CO 1 33] ;fc|z. p 1 CD^ffilZCV 

*fctt^ty«aKJ:--3>.r5^tf^?V, zi^ 
JbFtf£CDSBL*£Jg&£*«U iX.l*T* p3*!*15tt 

sts 1 w*i»aig^T i ifeMr*c-kti*i'af- f 

*ttt3-*sJ:tf n HHffM 1 1 ^ft^ftcD^Elz^fife* 

CO 134] &*5 % D^ttt^L^i. IB 3(I)j><f Ijt 

jbttiMtf?** ®r B ii6SgK^i^ av39F*-jb 

imx-^y-frJbtf&dT*. 

Co 1 35] (ft 1 o CD^ft <»J&m Xk\z. *ie^a)^ 

9 o)^»ci)^^r \t. * * * jbwramfr wkm u 

TiQ*«.J: if* *iM«i<ta«=*tt£K 

life*. CCDS 10 d)SI35C(D^agrii. *r*Jbfi^£ 
¥SI#ttffi'l=W LTDDtf^k i: ***JMfi* 

!= : ft&«J:t&-&ot& tir, ccomi ocD^ae 

[0 13 6] IU9 0|Z^T*fc3lZ. CCOX^UtJUip 
BIM6'&h 7 tllil arh*. f ir, CCD3S 1 

pcD^co^izn^^u tjj/ corner li. *n 

1*£tJ5 1 9<D£ffilZ5S i >f- hJSeil 3%fl-LT3S=2 
FJBSBM 4.tfftl}&ti*. *-2-5f" >-««!» 1 4 
:0fflffi|-I|«»#ttJi4.a % 4 b.fcJB-riiSti** 382* 
- F$68& 1 4^^tf«attttJ9'4 a . 4 b.±|Zm* 3 

hffiSK 1 L^Ttf- F*gfc oftigrl}* 
<f- F sgfc 3 coiajSolz ftBfbBS 1: e LTtM F * 
^JbA^*04W:r&4iL ccott-f F^*-Jl/;^- 
*t'9fl)Ttt<D.hSS^aM>*.tSi 9|Z|i. $v*ii,i*mz 

k&@2 o <oft®\ziiLmtz&mmy&m<j> p + sms* 



Ji2 1 aiasi?***. h^^3£ j:c/ p +£fffi;sfc/§ 

Co 1 3 7] *£.|z, *Pg^CDSgi ocoHfiScoJgaMlz^ 

JbtfB2 5|Z.&£-2 e^aSI}***, C-QJftS? 6|Z«fc 

-pWrnttt-tfi H*3CO*^co»gL*feilz^^tt® 
465ftST^CkH^^v Lfcfii^t, »£&*Bj||zfc 

CO 1 3 8] 2t53gEWfl)3S ; 1 oco^ffico^lzff^^ffiPg 

>r vffi«si5=Fi««ia5*a)D - iwft-Jk^o -M.¥iaii 
ifijgco p + ^fiigftii 2 1 rflijdi Ltz l DD«is^f u <r 

(Tl>. 3S2tf-;hJg«BO 4 C^iae) fiJttfSSS 
^-;hlg«Ki5 c±s) ft^^^3@«JgKr«rf^ 

♦k »-2^--HB»Kl 4C0|SiiigSP|Ztt^^S«J§4a 
cfctf 4 bftifejSS**l^»« CC02^C0^©S«EJi4 afe 

ctLF4 biz^^^#«L, zvwmxmt (1) ^i^s 

« Jf 4a. 4 b CD l^tl br LvttbAtfaEU 

C2) «MttV4 i.Mtf«nC8rLTi^«BL 
(3) *S^«Jg4 b0>-»aHB?«tt«-LT-L4«aL 
C4) «tttt<U4e-. 4biil:**ai«Lf^*K 
Sg. 4>-4-30>tth«i: : U#^. ecD2-3>co^?5S«ji4 
a J; 4 blz«*^ ^^i co^SlzJ: -dTSe U 
^L^^JECD^rt^^I51StS5§CD "0 6", "01 \ 
"1:0", "1 1"-|Z»JJf*-e^ Ztz. CCD^^UtJl/ 
«St ttS8.i«l-4 a , 4 b-IX?* *jUfAW»<6± 

li^ -p «JMV«7MMiMM?» « U; «»«8tJB 
4 a, 4-b«)tt.70)tttt«(nilZ'«ffL%b>. Lfcftib 

Cow-ar aso ttBfrik* ti, * niz <t y 5S)aiiza2sr 

»»jf%.>j«n?»^ tett.«Ji4 8 4\bii 
c v D&lz ct ^SS«6S^)C0igii^ U zi y&itm vm 
fifir*iK<tL^ zi v^rtKcoasgfe^^tiii^ 

fc. s-y zivK. *ea^uzi vKr«j«rni*5fi?ffiiz 

F*g»Bi 1 S*i> 'J zi VBlftlR (SI 0 2.R) CD 2fg?I 
*fl)M***T*V*J3^« (Si 3 N4B8) T 
«JdlT-*l : tt. 3 VKftKSISK^flU h.rn~ 1 1 h 

V^fbKCDSlKK^IJ T O n rnfia^CD^. iSS F 



CO 13 9] 1 0 0>&&<Ol&m\Z&ttW3Z 

u-f v*« <DisBSfej±cD e p - b&m 20^ 

I* LDD«i£^f«J5fiLTL^6i. S'V^'Jk K 

Ji4a-4 brdla>u-i?«».jtri.ds, fctxtf^'JU 

K-fc LT-ttfc fcA-KT i 0 2. T8 205, A I 
20 5. PZL S BTftiJo 

CO 1 4 0] *|g^(D» 1 O<0Slffi<D^SgX-tt, V-X 
6>-*(D*lZs&l7rfc&l^ «ll, 1 tf^ h#0)tSS§£ 
[0141] ^|z v *-£9l<D3S 1 oa)^fflo)fl$ag|r^^ 

?ttrmtex^}vwmmt-$> i;g m?fvT<fcd 

II* **'J*JJ/0>ft.gia*BSI=fcL >f<-hGlI5V*I 

- /i y Kr B i h v* jm*8H © w 11 k u -f vaffiti* 
tor£4iu¥-»jt« F^Miii<D«mi4 

b jl5± A3" *. * f jOlrBtt 2 5 |i&£ 2 6 £15 1* fc c 
fct, **-b)s4A*iili*WttJi4 btffiSB"tT.L* 

*. cafcft-iz. *»*«S4 b.ii«r^«o)5iA5Bi 

HfcCfctfTMu V-^fiB«-ffl0)*»*«'jB4a|I* 
^fcsiArSfcdlifct KU-fVQ. y-78tft?ft 
liflil!iDT**JEE«±IE(D»6kAft»itti : KAt** - 
^^Ut/KD5B2Ett. ^19 211^^^311, tf-h 

Glials sv) ^epftau y t^^- • j iv\r 

/W L (FN) Bh.V*JbHfeHJn-LrM*«iB4- 
a. 4 bi»S««3l&*fc< CfcTMlitotl*. Afc. 

- h H.a ftlf«.0X * U-fe 11/ rtt^ *fc -T U*«6H 

ftirs^ carter FJ>^>b-ttnB¥Si 

-^S^5?S^fe (Floating) fcTtVl*. FWVDfl 
CD«&SJ*Jf 4 a fl> &«?**|- *Jfc < C b^4n-7 

6 5- V-^sfajo)^^s«©4 *d)*fii.&««l £ 
feC^^llttV-^SlIiE^JE^pJiDU V- H'VDS 
^Jgsgttii^til* 

C0 14S] SfcBipliUttLtft ^'J-trJUDlS^ai 



(***Jl/-JV5TOSV;0 tf^IPirSCfc^J 
mt^^(DV% V-*S, H U-fVDO)t*«DlI^ 
•< 7 J* fl> li^i£fE5$$5t£<D£!P] Hlft* 
Sm^tltfJ:L^ ^Sf«lf4at)J;LF4b(J)4 7(DS 
««^JlJ:o7:4^fl>S^^€i55tEi3«t4^ib^. t 

CO 1 43] Sell, 2tc5g^0)^l Od)^ffl<D^fiMIIf^^ 

t 01 fcmv-csMir*. jtr[539 3H5rr J:dn. ^ 

7 M5-V2 7^ nB¥!£*Sffi'i: 9± II^rfT 

f ir. S94iiif,ri5ii. fcfcjui-Ri E.ai= 

.to 1 4 4] Sell. :oosizipTJ:dl=. ■n^Sl.ftS 
to 1 9±ffilI*S*«6S^<D'J* 21* S> U 3 VBft«.« 
«l. 1 OnmliJS(D^1 y-h$fi»Kl 3^JK^^ 

ittt J v D-XTfid* SS 1 ^- >tS»Ki c 

VD3i£m;y*/'JaVBftR^*4ttb. 5-TOnmS 

j*©*2>f- hrg^Ki 4fegjsur*. iffi»TJ v Di£ 

II «fc y *S*«fiS^3<D'J? * Lv^ U □ VBitR.€*tt- u 
1 O n mfijg 0)3B 3 >f- h $6SK 1 5 ^Jgfitl T<5>* 
CO 1 4 5] ftiz, :H9 0-|zjnTJ:d-l=. -nB¥*feS 
*JS 1 9±ffill LP c v D^liJ: y n Bat fcli. PB?F««5 

feJBJSfi^^ffliStOJn-B^a^Stfil &(D*HI(jJ»1 ^f- 

MiMkRi 3. -SS2>f-.MB»jKi 4fc«te/»3>f- h 

rg^K 1 5S^eas6ttii:K-7>f i-^y^r^ 

Co 1 46] fc|=, U9 7|i^r<toli, ^^ttii^ 

<tf-MB<bBii 3.fc j:LFS3>f-hrgeRi M-y-tas 

2>f- HffilSR l 4(DX^^V^5£JS6i*^L*X^^V 
OT».*ffltit*e-y^-httlWK 1 4cj)4}fi25$s*R^liO 

^1 4^-yy □ VKfbRTWJCB LTL^CDT. x-y 

fc«5 x'^i^^a )-=« x. r h f # ^ ^^t> . 

CO 1 47] 3XII, 1539Q|I^rctdH. nMmi 



*J5i Q±m\z lp cv D-3k\z£t>)mismmtt<n£>i''V 

^izgfiDiASft^dlztftKT** tU.. H19 9IZ 
iritcfcdlZ. nB«£*£*Rl -fliBiasfiTR I E|Z 

3 V£ft& T«J56 fcttMCM 4 a 4 b £ fl2 ; 

CO 14 8] &|Z, 11 0 0|Zjrr<t5lZ s -nSfftft 

CD p - S5?ffiSfeJi2 o^B&jtfr &♦ P - 3*!i£&©2 ott-f 

tm £>£A U ?- o)^ tottsaif iz J: ^ tjj* A Lfc*Fi<Mi 

CO 1 4 9] 3fc|Z, ;f1 O 1 IZ^Tct 3IZ. >f- h«§® 
3(D£J3lz*-f F*3r-Jk*A^tt9€JBj5Sbfcf!L S 
^l^ifijsa) p + ^ffigftJi2 1 ^jgrfr** p + ^&Sfe 
Jg2 i li^v&Atrtfiz^y?- h^3fcj;^ 

CO 1 5 0] SfclZ, n£!¥£f*£*J5 1 9CD±ffi|ZCVD 

aiitssM ±ieiu^o)^i§iiz^^fc*sjjs 

<J>5» £'£ IB ti IS, ID 9 o IZS L fc * U trJl/ 
CO 151] BnVKLttlttf. i90<I)^€Ut 

Co 1 5 2] ccdj: 3Iz, sfcigqflcDSS i osufca^fyir 
t*iiz6Eai Att iz^jdi ir * c t as* & l -> 

* u «-&«--? a fc, e y h^uo)t ibffitt ms* 
t tt k r iz *«ib izsw* # :hfc^&pgt2¥»s 

CO 153] *fc % iSS«!4ai3J:tf4b(J)ft^ 
IW*HKDSB»1^ h*g*SB*l 3fc^£fSS3?-> 
IBISES 1 5 fc 55 2 >f- MfcSSBI 1 4 O H y * V^iSJSS 

*3M=diy, ^S*ttli4a*jJ:c>4 b«Mff|cK 

(St=J^ f ir. lSl«S4a fc 4 b|iSS2^-> 

1 4iz^^r^^^iz^^iz^ai*+i^(Dr. ^ 
Mttvt 4 a 1 1 4 b-ao)fflsf*jBi±e^6at*. # 



T 3 fc^tf 3S 3<J)$S&fR 1 5, SSfbBB 1 6 |Z £-> 

r^±izjge?ns<Dr, *»«»«i4o).«-*i-fc^«» 

tt¥JS*M ^EUSMrl *. 4 a £ V 4 

b u >f - hM-aomw & 4 jtflP3*i&i= as s ■(> 

tSi«S4 afcJ;c/4 bfl)5^C0f^^ 

to 1 54] ^ioiz. t;u«^iiii«a)cwiosxfgr 

«Z| ^ h r^JE^tt^S*^ * 'J =SK*sr ? ^ 
CO 1 5 53 *5S^0)^ TO'fl)Sg»!d).»fir 

C01 5 6] C^1 TCi'X-iia>M) *:lz. *5£^cdSS 

I -i-d»»ia)mic?uTBniir4« *^^<o«i 10 

£]&<J)JI2£ljL ±iEC0SS l OC0^(DjKag.lZ*5L>T> (il 
9 0<D^SSI«ig4 »t:«S£K'Ji4 bH=iBB-$4l-fe 
«2C0JgSKl4^Ii:U 2r?d)«SSttJi;4ate 

ie/4 b£-*fb£t*/=«jtfi£«^rLv5* 111 02 
tt, *;ig^<j)^i 1 (n&mnj&mz&ttm&temmfr 
^^ucdx^u ■feii«js : Sjn'rftifffiisirJ5 4* 0102 
iz^rj; 3lz. ccDX^U irJUftjgli, ±l2a)» i oco 

^ffiC9^0)^S«S4 a, 4 b, fe<t^»2 £0ffi» 

cq 1 57] mi. *32Wcdss i 1 o^ffico^izr^^ 

II d 8$ffiL>rlK^r^>* ±I£(DS 1 OCDUMO)^ 

iTHi p3lZSTct5lz:, ^**JMS« 2 5 

7j£, nB¥«Mii 9±lZjgj5S^^ ?■ LT, 1^1 

Q4iz?srjt5iz, fefcit-BCRi-Eaizi-Dt n ^ 

tt.fwtfi.1. 9 ^vc^ c h z\ as 2 e ^mti 

CQ 1 5 8] 5X|z, 11 q sizi^r <t5lz, h^^Mlft 

■^tfi t 9±aai=«a*ttiis*(D'j»*Lwu zrvsftKs 

*i« :U 1 O n m*lJg<J)SS 1 >f - Htg^K 1 Z&teB&T 

mat dry DkrfTd* ^ 1 ^- >res^ 1 3^^^ n 

P CV D2£IZ VMfXaMOXaEUVU Zl V^ffcfK 1 
8^5-1 On mflJSJgJiS ift O TJ V D& |Z U 

*»*«»3=fl)»J**tvV"U Zl VSfbK€*ttt U 10n 

Cb 1 59] *:lz, 11 os|zirT<tdlz, nH¥-m& 
Stfi l 9±S|ZL P CV D-Xlz iy n.Sfi-fett>B7N 



K-7 U:5 O- 2 5 O n mffjg (D^ISifl^ U 3 V 

ufca. *tfx v *yvnmz&vy 

- ht6SK 1 3; nvSsfbKt efcj:i/»3^- k 
t\ mnwJi-4 t .inert * ft 

CO 1 eo] &lz, |1 o7|z^r<tdli. n32¥*£tt 
1 ?±EHlZKfbB* 1 -6«»-Jdl.tfeAL .IS*tt.tt5fiJBI 
cDp-^ffiStS2o^fi$fijjT$* p-£HESkJB-2 oii-f 

C o t 6 1 ] sfclz, 1108 \zmT <£ oil. >f- h^S 
3<Di!J2lZtM F4*-Jb a ;v«-99 Will Lfcfft, S 
P-+-SUHIKJI2 t *JBj*ir*. p + ^ftSfc 
Jg2 1 li-f * vfcXmwizj; y-tf- h^S 3 fcdztftM' 

H O X - Jb a*-**'? 5 a i: L T p5^I«& 5>i A 

"eraser^ 

CO 1 6 2] &|Z, n§!!¥l£tt£tJ5 1 9CJ)±S|ZCVD 

ttstjsn 9 5*st£#ig^*r-*&Jir*cHzj;y^ 

- hiffi 3 p + I3ffiM.2 i ^ft^ft^ffiizA 
ft A £JBs> u :F r«rt*ti *£*8Jf 1 2 ^^rt T 

iS^Jg i e«-jdfi. ±EJa»o)ffi«|i?Wfc*J5J6 
a>S»*^JB$fcil^rtlHL 15] i o 2 |z^ Ll^^ Ut 

jtwamiiBr*. 

CO 1 63] #fc v HosttLtt-Cltf. O 1 D,2fl)/i'J 

fi* <D5i# a? cm o sSi5SI-|g«fi*ST. 

CO 1 64] (3S 12(D§lffl(J)^) &IZ, 

1 2 <DSIfl5a>^|z^L^ ritt^r it 0 9|*. 

^^u^jbQtiiis^^rwsiir^ -tieo)S5 1 o<d 

ttO)MTtt. tf- h 3 0)/V5 - £ V 9IZS3HS- 
CO 165] ^IZC. *ieW<D»T2(D^»OJgfSIZ«* 

*m&\$jx ^ ucoy ^ 'j -trji/osas^&si 1 1 07^ 
n i--e*jn-iA?Mr** irn 1 oiz^irjid - 

IZ, * i* * jUfim 2 5 fii fefij #ft9M'««» «fi 57t 
ht^h^- V2 7 5, n5?*8S*Sffi T9±IZJK 

set** f-ur, it 1 nz^r^diz, tz±z\tR\ 
e& iz £ r , n s¥Sft«tJ5. 1.9^1 ■> * v^r * e 



CO 1 6 6] }fc|Z. 11 1 2|Z^r<£3IZ. :ilB*mt 

1 6nm|iJSa>SS.1>f-:hifi«Kl 3«^J5S^ 
^S^«fiS730)'l> * ivvU V^ftK 0>*£« Ii ?= i 
*I*J vp&rfTd, SS 1 tf->lfil*Ki--3fBJdflL c 
V D£|Z<£ y 3 V&fbf£5*t£« 5~10 n mfg 
Jgtb«2-5r- f(g^l 4£Jf2jdiT£u WUT JVDiK 
liiV*SSKIS*-fl>J*St»5'-UqV®bR 3 6»lfc.«;U 
T o h-mfM.0tfB 3 --5f — hffiSK 1 5 SJgjsST** 
iz. riStf¥.Sif»ffi 1 9£ffiiz lp cv baizj; y 

CO 1 67] ^|Z. 1:1 1 3|Zifvr^dlZ, ft^«J«W 
11 3. SS2-fl>*- h««B*i 4S3J:tfS3 <3)>r-->tg 

ski 55, t pl \z*? x h x v * y o\z «fc y ? 
co 1 6 8] *:iz, ii 1 4iziFrjtdiz. 
Hf- hsrtRi 3^^^3>f- Mg»Ki:5j;yfe 

S2^-hJg«Rl 4<J)X^VailJgft5^^L^X^^ 
^^»«m»r» 2 >f- KJg»R 1 4 0)3gSP5iSJftttlZ 
h x ?v>7t5 ctTMT^ *pgqafl)S 1 
20)^ffla)^^rli, ».1 -y- H-KfbKi 3fe<fctfSS3 
^ - bte&m 1 5 5 U 3 V^fbR T«rt SS 2 >f- 
>$6»Ri 45->U q^KVbKTtifiS Lt-lv^t 1 . x 

# ViW t I* fit ^ «7 •i'K* ftli ^ 
*fc. ^^«Jl^J5SO/zfi»)CJ)^r B Tl 7 tt, X.-j>^V^ 
5ft5fflLvfc^ x y h X-v ? V^lZ®^t H F^^. 
tS«^^Uf:77^7 ^^ X y^TMs& 

Co 1 6 9] ^jz, ii 1 sizi^r J;3iz, nif ^ 

©.♦JSl 9±ffi|ZLP CV D>&\Z£V&ftmm&MD&l* 

vu-3-vifbiR.i 8 5^*«)iJKrt<j)fc^(j)^rBi 1 7 
ft3^^iza^ii^ti^i:5.iz*fe«r5. t lt» 111 

6|Z^r<t 5lZ, nStf^««LStJSl 9±ffi|ZjstLT R I 

&l=J:«i*.ttx-^>i;*fiU ^^#«I573 0)^l^ 
Co 1 7 o] ^|z\ It 1 7|z^T<tolz, hm^mt* 

0)p-^ffiSfe)f2O5^J5fir^* P-iltS(l2G^ 

^ v$iA«w izj-.y -y- mss 3$?^ ut p ^ 

Co 1 7 1] *:IZ; 11 1 8|z^r<tolz, 
3(Di?jsizi7^r i-il^^ *a-«B-jd Ufcf^ ^ 



JT2 1 •tt4 , *^A**»1=J;y^- h*a3fc«fcfcftH' 
* - rt/ tJ 9 £ 7* S t, T p^^««5 £)iX 
U o)*Wa*llz J: r> T 54 A L «B «3Sttft^ 

CO 17 2] SfclZ. n-B'¥gHMttfi1 9<D£ffilZCVD 

Mtfi-1 9€TO.iS*iig;+?ttftiar* cfciicthJ^f 
-h*«3 feitf p + ssfc»©2 1 ■ * 

5. &«1-2SfllflL jhsEJU'»0)fliiOI=«-Dfc3|£aSf 
<6;3ltt£&i3 t ft li. iio 9lziS L tz* U £ 

[0 173] ttft. BaWLttLttf. H O 9d)^tU 

to 17 4] 3 G)nm<r>i&m *iz. *#e^o?56 
1 3 aymm a>mmz-i u rviw r z>. ±ieo)3S 1 tvsss 

1 2 -OSM-QMS:?!*. U trJMSljtd) h 7V^73 
OiS&fbiZfci * ft TUtf ft? -d fc, - 

75, Sificwib s :h 7 V*J^'9 (DfllJS fciTs. -7"- 
fci: ■ F U^.V£Sfeer Q TlzOd±a)y ? ^^^JCUr 
^C tT, -if- K^Stffigfe^rBlCDSa^lSSQU. ,Q'V 

et al.j iEDM99, P 415) . ^0)SS 1 3-©.SOT0)JK.gg 
Co 17 5] mr 1 914, *§g5Ji<D$& 13(D^l*« 

B« jc^U-o>-X* U *fcil«5KiiiiriW 

DH-Tft tl <DXt 'J t Jttth HMO S h7>y73 

rftrf^ft*, *§g^o)»i 3 0)^ffio)j^^izi*^ffi 
m¥ix».x * u <d* * u -t 

tJS 1 0)£ffi IZ5S 1 >f- h i 3 $i>LT7"- h^fii 
3fti&l7iD ft >J- h^li 3 d)^ffi;|Z|2dd»tiifttt& 
ft. #CD2$f*JlZ|*. ^St«f 4 (4 8, 4 b) fti^jdi 
*ft** 115i«f4i:^ Mitt -3 fc<J)r B Tlztt, &fb 
K3 otmri £fttu5* tf- l^t£3 0)fljffijzl+J$fb 

-K 1 6 L Ttt 4 K*^ 5f — Jl/^^C— tt 9 65§Sl7»3 ft. 
tlCD*7-f F *7 Jt— Jb - tt-9 d)T2S(D p 3^*£f*^tJ& 

t (D^ffiizu , * * 4 jurat iz&r ^fH^jst&iej&o n 

-Bfi'fcB- 1 o t % Cd>n -BttM-'t aOMNICttS 
r*&^fi&5&£0)n 1 tfl&l7*ftS. 9 

- h^3fcj:c/n + smsftJi 1 1 ^ ft? ft aj^ffiiztt 
w&m\ 2 65iai7^ft^ + 

CO 17 6] %»U<Qtt-1 3G)$>ti£C)te&\Zi&Z>T>mM 



?LT. tf- h^S3 0)Pll»BSB|Zli^Sg&«ii4 (4 
e * 4 b) bm& 21C\%. ^<D2^0)^SS«Jg4 afe 

^e/4 biz^^^iittL, f-o)S««rsgli CD ^SSS 

(2) ^i«i4 afl)*tfw*s«iri^tti 

(3) i^i«f4 b^frAiS^SSttUrU^ttafi, 

(4) ^|«@4 8, 4 btt b*V>*tt 

gg. 0>-4--dd)tn%k'ua'^ co2-3><j)^^«jf.4 

a Jt.Cf'4 b |Z«8 * ft 0>mm \Z£ 3 U 

^L^iS^scDS:ft^^ietfitsse<D "o o". "o i\ 
-to - ; "1 viz^jc^-e^* tfc. co)^^ ij-tr)!/ 
«>srtt®s.*«e -4tt*** ji>$5««3g25<o±7j.izft(S 
r^xj)?. * v * jum*** <J)U? i«aa-si2 ^ ^ * 

a'?0)5ffpjfe:|Z'j:*a5lll* (over-erase) liKFlh.ift. 

F U-f Vffi«S(D 'J - -9 *§55l* h *E 0) ^Tfti^'JT 
•JB4-ttCV Di£|Zjt^©g&«aS7D0)^iL^>U ll v^m 

ft li J: Lv* V !J zi.v»blK (DSigk6*)^75fl 
ffiP -to:: WMttT ^Ctr. TS»«tefl)KHiziK 

tfc«l=«Bfl ^lz. $S i>f- hJi«Ki 3^ 

udva-fbiR cs i oaiR)- mzi&ti&m&mmj&mt 
%v u nv^fb^ (s i 3 N4W r«j5firftii, yy 

H VttdsKMjaRff-tf-4 n m~ t 1 n.m6*d»(Mtldl 

crseiftr^** fctitli^Uzi 
ViftfbBRftSIKffdi 5 n mco^ 'J avMKMXKV- 
Htl'O mnlM«ID7. iSJSh.V^JU (DT) 

litg^JE^b^ft. ^ *"U t Jl/<D»lfflYb<DfrttioTS523Sg; 
JEift ft *T 0)l« IS fb °T &5 1 ^ ^* 
CO 1 7 7] «.«0)jS,i 3<J)SlffiCDfeag|Z^^^ffil2 

^*30WJEfei±Og6*lT-n -ifeSfeg t O 5a&l7, ID 

CO 1 7 8] fclZ, *§g^0)^1 3 0) §5)56 (DfeaglZf^^ 
PFffiigttX^ U0)i*^|ZOlvT(3J 1 S Qfe JitFU 1 2 1 

ttn&\zx*ija>S!imm?& z>. mr z v\t % item 

fe^tfll i 2 i a)>i ir )V\t niMOsh 



ttM.**l*« M 1 2 OlZiSr Jt-d1=. jC%IJ£.Jlr4>& 
^^BSIIIi. >f- hG|Z6~8V*|jg, K KVDIZ 

ilfl) ctdll^S^enJlD L. ^f^Jl/ftfcW (CHE) T 

-:*tfi3<a]a)^5SttJf 4 b|-=«.?«^X.r-9<M-l= 
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